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PREFACE. 

Finding it impossible to publish the " Notes on CoUeoting" in the 
pages of the "Entomologist's Monthly- Magazine,*' unless to the ezohi- 
sion of matter contributed by our supporters, it has been determined 
to issue them in the present form. 

The object of "The Ghude" is to lead the young Entomologist, 
whether his tendencies lean towards mere collecting or to instmctiye 
observation, to reason for himself as occasion may require or suggest. 

No originality is laid claim to, the &cts and suggestions contained 
herein being aheady generally known and looked upon as a kind of 

public property. References hare, therefore, been avoided as uselessly 
encumbering the book. 

By using different types at the commencement of the more im« 
X>ortant sections and paragraphs, and, at the same time, printing a 
heading to each page, it is hoped that the necessity for an index will 
be dispensed with. 

To Messrs. Charles O. Barrett, Frederick Bond, William Buckler, 
Henry Doubleday, the Rev. John Hellins, and others, who have 
rendered valuable assistance, his warmest thanks are due. Indeed, 
to Messrs. Hellins and Butler conjointly is attributable nearly the 
whole of the chapter devoted to observation in the caterpillar state. 
Mr. Barrett contributed largely to the hints on flowers and light ; the 
chapter on colour is solely the production of Mr. Buckler; and the 
correctness of the botanical Hsts of allied genera is goaranteed by 
Prof. Boswell Syme. 
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THE EGG STATE. 

**'Bf*rj insect of each dlflBsrent kind, 
In its own egg, cheer'd by the solar rays. 
Organs inrolT'd, and latent life displays/' 

BL4GKM0KB. 

There are two chief ways in which the eggs of Ltpidoptera may be 
procured : the first, which has been termed egg hunting, is by finding 
them after they have been deposited naturally ; the second is by allowing 
or inducing females to lay in captivity. 

E99 hunting is a pursuit which from difficulties due to the small 
size of the objects, and the consummate skill with which they are fre- 
quently concealed, has hitherto scarcely met with that amount of attention 
which the subject deserves. While confessing on the one hand that the 
eggs of insects certainly are comparatively difficult to find, not only for 
the above reasons, but also from the facts that obviously they leave no 
tracks as larvso do, and that being generally firmly attached, they are 
not to be shaken or beaten from their positions ; yet on the other hand I 
cannot but think that continued and carefril observation as to the situa- 
tions in which eggs are deposited, the time during which the different 
species remain in the egg state, together with their appearances, dispo- 
sition, and mode of concoailment, would furnish results valuable alike to 
the collector, the observer of Nature's works, and to Science itself; and 
it must be admitted that, the egg-hunter would sometimes stumble upon 
batches of such numbers as he could never hope to meet with in the other 
stages of insect existence, and that too of living embryo individuals 
hardly ever affected by parasites, unlikely to sicken from change of food 
and air, and not liable to droop and die from having received an unfortu- 
nate knock with the beating stick or unlucky dig with the trowel ; besides, 
the fact that eggs do exist in almost infinitely greater numbers than 
larvss, pupse, or images, ought to stimulate us to overcome the difficulty. 

The situations in which egg^ are deposited are naturally either 
upon or in the neighbourhood of the food of the future larves^ and «1\£^^ 
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always in sndh looaUtiea ae are adapted to the weQ-beixig of the speoxes* 
A known or likelj locality — ^that is one whioh, haying the required food, 
has a similar soil, altitade, temperature, amount of moisture or dryness, 
shelter or openness, to one which the insect looked for is kno?m to 
inhabit— most therefore first be seleoted as a spot for commencing opera- 
tions. The collector will rarely stand a chance of finding upon a grarelly 
soil a species which is attached to the chalk or limestone, or a monntain 
species in the valley, or a heat-loring species in a bleak locality, a fen- 
insect on high and dry gronnd, or an inhabitant of a dense wood upon 
the open moors, Ac. $ thongh ocoasionaUy, by aoddent, as in the instance 
of females attracted to light, which hare been known to deposit on the 
bars of the lamp, ^ggs hare been foond in such situations as cannot 
possibly afford a chance to the ihture larra. The more common positiona 
of eggs are upon the surfiu>e and in the chinks of bark (firequently, 
imfortonately, high up on the trunk and branches), on twigs, buds, leayes, 
flowers and seeds, of yarious trees and plants ; sometimes on neighbouring 
olyjects, as palings^ walls, rocks, stones, clods ; at others among refuse 
.vegetable and animal matters ; now and then loosely scattered upon the 
ground, or even ^zed to aquatic plants beneath the snr&ce of the water ; 
while in some special cases the nests of ants, wasps, and bees, are the 
situations chosen by the parent female. 

The time during which the different species remain in the egg 
state would very materially assist the collector, but little on this question 
has been chronibled ; however, I think that, with few exceptions, the 
following may be adopted as rules : 

Eggs deposvted in ea/rly sprifng may be expected to hatch at about the 
time when the buds of the respective food-plants are ready to burst forth 
into leaf; but it not unfrequently occurs, even in Nature, that oircum- 
stances, which do not affect the eggs, retard the development of the food- 
plant, and the young larvae are excluded he^Sce food is ready for them, in 
which case they generally pierce and feed within buds, catkins, &o., until 
such time as the leaves have become expanded, when, after feeding up in 
a variable time, they change to chrysalides, in which state the winter is 
passed. For ova of such we should therefore make search before the 
buds expand. 

' Eggs la/id in spring a/nd ea/rly summer usually hatch in a fortnight or 
three weeks, the species also feeding up and passing the winter in the 
chrysalis state. 

Eggs deposited late in the summer and early av^mn m.oni\s in two or 
three weeks produce larv» which feed up more or less slowly and fre- 
quently hybemate. 
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Wlule eggs depoaUed tn the latter months of the yecKr do not nsoaUy 
hatch until the following spring. 

It may here be well to mention a few special oases, namelj, eEou&Z^ 
brooded species, of which there are two g^nps, ** spring and smnmer 
brooded," and '^summer and antomn brooded;** the eggs of both broods 
of the former group hatch qnibkly (in 10 days or so), the lar?8B fbeding 
np and changing to pnpsd, in which state the winter is jMMsed; the eggs 
of first batch of second gronp do likewise, bat those of the last batch 
either do not hatch till spring, or hatching the laryse hjbemate. Some 
eggs laid in summer, as for instance those of Oidturta dotata, 0. pnmatOf 
&o,, do not hatch until the following spring. With other eggs there is 
sometimes the pecnliaritj of hatching at intervals, thns those of Ewnomos 
fuscawtaria seem to hatch at intervals of two or three days from -the end 
of May to the end of Jnne. Another exceptional case is that of insects 
which hyhemate in the perfect state; these do not generally lay, or even 
pair, nntil the following spring. 

Of coarse it stands to reason that eggs of batterflieB and moths are 
laid daring some period of the lifetime of the parent female, and that, 
therefore, when a species has been on the wing fer a time, or more sorely, 
if it be getting over,it is time to begin to locdc for the egg>s bnt^ whereas 
some species deposit even directly after copalation, others do not lay 
ontil a variable, sometimes very considerable^ time afterwards. 

The appearance and modes in which the eggs of the Lepidoptera 
are disposed and concealed, jjereeent highly interesting points, not only to 
the egg-hnnter, bat to ev6ff' tbooghtftil observer. That the eye shoald 
become feaoiiKarised with tiie general aspect of these objects as they 
i^pear ijt Jhtare is of the utmost importance to him who would success- 
ftiUy follow iiie pursuit of egg-hunting. Probably most of us are acquainted 
with the appearance of the eggs of many species, as for instance, the 
oonioal ridged egg of JPieris Brassieos^ the fluted barrel-shaped eggs of 
Vanessa v/iiiea, the pointed egg of Qonepteryo rhamwi placed singly upon 
the terminal shoots of buckthorn, the large oval green egg o£ Smervnthus 
popuU deposited singly upon poplar leaves, the masses deposited by 
Zygcena and Znvitm* tbe latter in the chinks of bark, the &st-blaokening 
globules of the female HeptaVus TwmuU as she sows them broadcast, the 
pearly beads of the JUthosida and OheUmidte neatly placed in batches 
(the beautiftd egg of X vHMea being iridescent like mother-of-pearl), the 
ringed egg of the Drinker Koth deposited on blades of grass, the batches 
of C nevtstria and E, lanestris arranged spirally round twigs and coated 
over with protecting varnish, the colour-changing eggs of En^xomSA 
placed in small batches upon the twiga of \Asc^ «d&.cK. ^oImr^vi. c»x. 
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heather, bramble and other plants, the somewhat onplike-looking eggs of 
Orgyia coating the old ooooon of the nearlj apterous female, the brown 
hemispherical eggs of Dicrcm/wra vinula, and the black drops of its small 
congeners bifida anAfu/reula firmlj fixed hj their bases in groups of twos 
and threes npon the upper-sides of the leaves of willow and poplar, the 
pale drop-like eggs of the NotodonUdcB sparsely scattered npon the learea 
of their special food-plants, the ragged egg of D. ccendeocephala, the 
neatly-placed brick-shaped eggs of the genns EwnomoSf the bottle-like 
eggs of Selema^ the small eggs of Biston, and those of Boa/rmia disposed 
of by the female in suitable chinks and crevices, the oval pearly eggs of 
Melanthia and Cidaria often so amazingly large when compared with the 
size of the x)arent moth, the scale-like egg of the Tortrix, and many others^ 
which, when we come to know them well, will lead us to deduce analogies 
of the utmost assistance in previously forming an (pinion as to where 
and what-like will be the egg of any particular species of which we may 
be desirous of going in quest. 

And an examination of the anal segment of a female specimen 
would also afford us a means of making a flair guess at the situation and 
mode of concealment of its eggs. Thus — should she be provided with a 
longish protruded ovipositor, as ZenzerOf Cossvs, Boa/rmiay Ev^eria, the 
inference would be that the eggs would be found deposited deeply in the 
chinks of bark ; should the abdomen be pointed with concealed or only 
slightly projecting ovipositor, as in some of the CosnvidoBt DicmthcBcicB, 
RihemidcBf EupithecicB, and other geometers, the probability would be 
that the species would deposit its eggs in flowers, or in axils of leaves, 
budS| &Q. ; should the abdomen be blunt, the eggs may be expected upon 
leavef^gallpngs, &o.; while, if the anal segment be tufted, the eggs will be 
foundiipi patches, felted over with downy fur, and generally upon the 
surface of bark and twigs. 

In iMftrohing upon trees, bushes, &c., it is advisable to carefuUy 
8Crutinize«MHiLieqjj|(0bt stalk, and twig, from different aspects, which 
maj^^4ie done bj^' turning the branch under examination about in such a 
jnanner as to get successive views of the upper and under-sides of leaves, 
and the circumference of the twigs j it is also a good plan to look at the 
branch against a rather strong flight, and the use of a powerful reading 
glass will increase our chances in about a proportionate ratio to its mag- 
nifying powers. Of course, whenever any unusual speck, spot, or patch 
arrests the attention, the collector must satisfy himself as to the cause 
of it. He will generally find that' the under-sides of the leaves are 
the most favoured positions, but some species, as the Dicranii/ridcg, 
''^^ect the upper surface; eggs are most frequently placed near the 
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tnidrib and towards tiie apex of the leaf;, the egga of some moths are 
deposited in autumn upon the axils of leaves, and remain there through 
the winter, as for example those of 0. hta and Tethea retusa^ and firom 
this cause thousands of these species are destroyed hj the basket makers, 
who cut down the " witheys " in winter ; the eggs of other species are 
placed on the buds, especially of the terminal shoots, as in the case of GF. 
rhamni. The species which subsist on flowers and seeds, as most of the 
EupithecioSf DianthcBcicBf XanthicB, and Erasbria venugbula, probably deposit 
at the base of the petals or soft ovary, or on the flower stalks of Umbel- 
lifersB, &c., as the case may be ; the eggs of internal grass feeders will 
usually be deposited in or about the axil of the sheath around the stem, 
while those of wood and baris feeding species will generally be placed in 
chinks of bark, though 8esia hembeciformis certainly deposits naturally 
upon the leaves ; the eggs of low plant feeders may be most likely de- 
tected on the under-sides of the leaves of their food-plant, on adjacent 
stems of grasses, or on other plants or objects in the neighbourhood. 

The presence of the perfect ivisecty especially if a female have been 
noticed either at rest or on the wing, should of course at once put us on 
the alert ; we may thus literally hvwt for eggs while we follow the move- 
ments of the parent insect as she flits about depositing an egg here and 
an egg there. 

For real instructive information, the eggs of all species should be 
diligently sought^ and when found made a note of; and the foregoing 
remarks would seem to indicate that such proficiency might be attained 
as would enable the collector to pursue egg-hunting with great success. 

The following plan, however, is a ** moral," and exemplifies with 
amazing force the trite injunction '* Don't hiU the goose for the saJee of the 
golden egg,** 

Allowing or inducing Xiopidopteroiui females to lay 

in captivity is a process well worth attention, and since it has been 
adopted by energetic breeders has well repaid the %lmost daily care which 
necessarily attend and follow it. Some species deposit freely enough, 
even when shut up in a pill box or impaled with a pin, requiring no in- 
ducement to the act ; but many, unless properly managed, are apt to 
disappoint the collector's hopes in this respect. Among those which will 
be found to lay freely I may mention the Smerinthi, the HepialidoBf LitJiO' 
sidtiBy ChelonidoSf LiparidiB, Bornbycidce (indeed, most of the true Bornbyces)^ 
Coremia, Hibemiay Cida/ria, and many other QeomebrcSf Dicromuraf CtosterOf 
and several NotodonHdoB, Acronycta, Xyhphasia, some of the Tcmiocampas 
and X(mthias, the genus PyraUs, Hydrocampcb, PterophoruSf Ac. ; others, 
on the contrary, require such inducements as space^admiaie^^sQL^'tV^OL^ ««^%. 



6 loe.— LATOie. 

rayi, nntrimeiit, preBenoe of food-plant, niitable enbki and mu h um In 
wbioh and on wbioh to deposit, and other oonditions which may from 
time to time cnggest themaelvea to the obaeirant Entomologist. 

Butterflies, as a role, require space, admission of the smi's raja, 
presence of the food-plant (espeoiallj of the flowers), air, Ac^ as inoeii- 
tives to laying ; bat some species, as A. OaUdheok, Argynms EvpftttMyiM^ 
Paphia^ Satynu JEgeria^ Hypera/iUhuSt Chortohiui Pa/m^phHuSf Ac, will 
generally lay freely enongh if only the three latter oonditions be complied 
with. Of sphinges, the SetMs will sometimes lay eren after impalement^ 
bat M. BteUakiArum deposits its eggs while on the wing as it horers, carlingf 
its abdomen forwards and apwards so as to place the egg npon the nnder 
sarface <^ the leaf <^ its food-plant the bedstraw, fuciformis probably does 
the same npon the leaves of the honeysookle, while some of the antomn 
species, as A. Atropos, C CeleriOf and 8. eonvchmU (generally supposed to 
deposit naturally after hybernation, though the lattor has been known to 
lay fertile eggs in September), would also require space for flight. 

Bombyoes generally lay pretty freely ; when shut up in a pillbaz 
it if advisable to leave the lid a little on one side so that the enclosed 
insect may not be Btifled^or the t(^ of the lid may be knocked out and 
gauze substituted for it, and kept in place by the rim of it. The tongned 
Bomhycei, as the Liiihotiia and the Hook-tips, should be allowed to sip 
fitmi a sponge moistened with honey and water; and to the species whose 
liemales naturally deposit eggs in bright sunshine, as the day-flying Hook* 
tips, the sun's rays and air should of course have free admission. 

G^eoznetra, as a mle^ require nourishment, as afforded by the 
damp sweetened sponge, and some seem particular as to the sur&ce upon 
which they deposit, one seeming to like deep chinks in rough bark or slits 
in a chip box, as l^yiaia, Biston, Botmnia; another, as JJpion^ preferring 
a comer, such as that farmed where the chip of the circnmference ^of a 
willow box overlap^ ; a third, as Cidcmcb^ depositing at the tips of any 
Httle projections from the sur&oe^ while a fourth is not satisfied unless 
she lays her eggs among some loose teocture, as the folds of muslin, and 
so on. 

NootUflB more than all require the stimulus of the sweetened 
spongy, as they are a class of insects which are apt to delay oriposition 
until sometimes a very long period after impregnation, it not unfrequently 
happening that they die without depositing ova. In their case, as with 
the Greometers, we must first place the females in a suitable chamber, 
swdi as a child's toy box loosely lined with paper (for fiicility of the sub- 
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sequent remoyal of the eggs), and haying a piece of gauze or leno lab- 
stitnted for the wooden top of the lid. The sweetened sponge may be 
pinned tJthe side of their cage, from which they will generallj be found 
to sip freely ; in order, howeyer, to make sure of a female having a taste, 
place the sponge in firont of her palpi and then very gently blow towards 
her, when she will immediately unfold her tongue and partake of the 
nectar. 

It must be borne in mind that the males of some species, as Bomhya, 
SatvnUa, End^ronUs, fly by day in quest of their respective females, but 
that the females do not generally fly or deposit their eggs until the 
evening has set in. As a rule the food-plant should be introduced to 
laying females, it can never do harm, and may sometimes be the means 
of procuring eggs otherwise unobtainable ; and I may just note here that 
the introduction of a gas or lamp light to an apartment in which a femato 
is depositing will, in most cases, stop the process, though in others this 
very means may be adopted as an incentive to lay ; and it is sometunes 
noticed that a female with which every inducement had fluled, has laid 
fireely enough after having been treated with oxalic add ; and even the 
plan of actually squeezing out eggs from the body of a refractory female 
appears to have met with, at any rate, partial success in more cases 
than one. 

It might seem absurdly superfluous to My that females only should 
be selected for laying purposes, but the remaxk Is neceasaryy fbr a young 
friend once had the luck to capture a pair of a rarish prominent in copvld^ 
and whether or not the visions of innumerable bred specimens looming 
in the future turned his head I cannot say, but certain it jui that ho 
rashly converted his lady moth into a specimen, and waited with a 
patience worthy of a better cause for the cock to lay. It is, however, by 
no means the easiest job in the world to make out the sexes of certain 
species ; in most cases the antennts and the abdomen afibvd the required 
due, but not in all : ergo ecwe. 

Eggs sJiould never he touched ; when, however, for convenience it is 
necessary te remove them, as when found in Nature, or deposited in 
awkward or insecure positions in our breeding or other cages and boxes* 
the operation must be conducted with great care, and it must be re- 
membered that the eggs of several species, as J7. oroceago, A,pirodromaAria,, 
and others, are very soft when first laid, and that if the substance to 
which they are attached be even twisted or disturbed at tbia %\Mi^'>^&sist 
will perish, but after a little time the aheWa \>bx^ti, bsd^^ V2a»i "c^^^ S^usb. 



8 KOG. — MAKAeiMXllT. 

with oantion be removed by oareftilly cutting out the Bnbetanoe to whioh 
they are fixed ; as a precaationary measnre it has already been snggested 
to line the laying boxes loosely with paper or ganze, for the fnirpose of 
ontting ont the bits npon whioh eggs may be deposited ; these, on re- 
moval, should be placed in glass-topped boxes, which serve to secure the 
fntare larva from escape, and yet allow the owner to watch prog^ress 
without opening or even moving the box. Beyond keeping them thus at 
ordinary atmospheric temperatures, as in an outhouse sheltered from the 
rain and sun, and daily watching them until such time as they hatch, no 
attention is necessary, unless in some rare instances it be advisable to 
damp them from time to time : with eggs which pass through the winter 
the chief precaution is, not to forget them in the spring. 

A natwral state of danvpness may be kept up in the following way, as 
suggested by Mr. Hellins — a growing pad of the velvety moss, whioh 
flourishes on old walls, is placed, together with the food-plant, in a flower 
pot ; the eggs are then sprinkled over the moss, into which they sink, 
and therefore cannot shift about. 

Should it be desirable to get three broods of a double-brooded 
species, the Entomologist may, as soon as the food-plant is coming into 
leaf, either *' force " the images by bringing the pupsB into a warm room^ 
and so get eggs before the natural time, or he may hasten the hatching 
of eggs by a similar increase of temperature. 

Fertile and Infertile eggs may be known by the changes 
whioh take place in their colour, density, shape, &c. ; the following may 
assist the egg possessor to a decision : — If an egg, from having been yellow 
or orange, change colour to any of the tints of pink, rose, or red ; from 
having been of reddish colour to any hue of lavender, lilac, purple ; 
from white, drab, or cream-colour to any shade of brown or lead-colour ; 
from g^en to red or lurish purplish ; or if an egg become black or uni- 
formly darker, or if it get symmetrically marked, spotted, banded, or 
ringed, flatten or change form without shrivelling, the chances are that 
it is fertile, and that the natural changes >are going on in the enclosed 
larva ; but if, on the other hand, the egg should show transparency at 
one point ^and opacity at another for any length of time, or should go 
over its proper time of hatching, or should curl or collapse, it may almost 
certainly be considered either that the egg is unfertilised or that the 
contents have perished ; for though the soft eggs of some species do 
shrivel to a certain extent, even though perfectly impregnated, it is 
assuredly, as a rule, a bad omen. Of course the above tests are inappli- 
oable to eggs which, like those of the Puss-moth, have rigid, opaque, and 
ociloured shells, but even here an adept will detect a difference between 
~ fertile and infertile ovum. 
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It will, however, be best for the collector to keep his eggs until he is 
quite snre abont them, one way orother ; remembering that the ova of thd 
same species at one time maj hatch in the antnmn, at another may lie 
over nntil spring. Sometimes black specks make their appearance on 
the surface of eggs, espedsJly upon the op&qne white eggs of the Promi- 
nents, and are dne to the enclosed larva having bitten through the shell 
so that the mandibles have become apparent. When this happens, the 
larva may be expected speedily to come forth ; but it has ofben been 
noticed that, from some cause, the larvsD are exceedingly apt to die at 
this stage, probably from not having sufficient power to escape; damping 
with warm wafcer and placing in a warmer temperature, as a hot-bed, 
may be worth trial, but I am perfectly satisfied that the usual plan of 
placing the eggs on the food-plant at this stage is often a fi&tal proceeding ; 
on the whole, it is, perhaps, best to leave them to take their chance under 
the same circumstances in which they have been all along. 

For transmitting eggs by posti two simple plans are gene- 
rally adopted : the first and best ia to punch or out out a hole through a 
piece of wood, millboard, or other suitable substance, to fix a piece of 
card to one of the surfaces, thus forming a cavity or cell into which the 
eggs may be placed, and to cover over with another piece of card, which 
may be kept in position by a few turns of thread ; this package may then 
be transmitted through the post in safety. The other plan is to procure 
quills (the penny or threepenny bundles of toothpicks sold at bazaars 
answer admirably), and, having paired them off straightly at each ex- 
tremity, to accurately fit both ends with wooden stoppers, one of which 
being removed, the eggs may be inserted, the stopper replaced, and the 
thing is done, and the little package may be sent off in a letter ; if several 
of these quills are required to be sent at once, they should be enclosed in 
a brass pen-box, a dozen of which may be purchased at a cheap rate 
(about Is. 6d. or Is. 9d.) of most stationers. Note — ^the advantage of 
using the wooden stoppers instead of wool, which is more generally em- 
ployed for the purpose is twofold ; the wood better resisting the stamp 
of the post office and not being liable to entangle the tiny prolegs of the 
larvsB should the eggs hatch in tromaitu. 

The observation of the eggs of insects is a subject of far greater 
importance than Entomologists have yet seemed wilHiig to ao(K>rd to it. 
In this vast field ther6 is ample room to philosoiyi|||j|^: these ol|j^ots, 
representing, as they do, one stage in the existouioi^ cA ^scntioQiSfiH^ ^^(t^^o^ 
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IB their perlbot itaie, we term and know as Bpeoies, are neoenarfl j as 
speoifioallj distmct one from another as are the Tarions moths themselYee. 
It 18, moreorer, that stage of life in which, throughout all animal natnre, 
the dosest analogy exists ; and bearing foroiblj not onlj a^. that qnestion 
of qnestions, the origin of speoies, bat also jxpon the all-wise arrange- 
ments planned for their well-being and perpetnation, cannot teal to deeply 
interest eyery student of the laws of Natnre. 

The systematist might here find, sometimes at any rate, a help to- 
wards the classification of fkmilies and genera, by which, in course of 
time, we might hope for gpronpe as natnnJ as, for example, those of 
8m0rwth/U8f Hepiahu, LUhosia, Aretia, Enrwmos^ EupUhecia, TorMm, and 
many others, the correctness of which is borne oat by a reference to 
their respectiye eggs. 

The nomendator, too, might often form a diagnosis by aid of a oom- 
parisoQ of the eggs of dosely allied spedes ; the Entomologist would 
have the pleasure and satis&ction of being able to recognize his spedes 
in the egg state ; and even in a mercantile point of yiew, the arohiteot 
and the artistic designer might profit, both in mind and pocket, by a study 
«f their forms and exquisitely sculptured suifiBuses. 

Id carryliig oat observatloiui upon the egg state, the 

atodent should notO'^ 

MwB i\» egg is laid : whether unattadied or attached* or if so^ bj 
what means, and also by what part of its surface ; the position of the 
female (and of her abdomen) at the time of laying— whether hovering, 
at rest, or in what other act ; whether the eggs are laid singly or in 
batches, and if the latter, the number, and whether unarranged or how 
arranged ; also the total number deposited, and whether nude or covered, 
and in the latter case how covered or protected, together with any ex- 
ceptions, individual, spedal, natural, or abnormaL 

When land : at what date or dates, at what time or times of day or 
night, at what intervals, how long after copulation, and how long after 
emergence of the female, noting also exceptions. 

WherehAd: if not on the food-plant, where; if on the food, the exact 
position, as well as any exceptional instances which may come under 
notice. 

The dwaUon of the e^ state, in spedes and in individual oases ; 
i/nfAiences of temperature, soil, locality, altitude, time of year, Ac, which 
promote, retard, or modify the natural changes. 

The nvppecvnmee of the egg itsdf, as to form, odour or cdoura, 
mariripgs, devat]on%depreiaionB, and sculpture on the surflMse^ together 
withohaoges, normal as well as irregular, from the time of exdnsiiiKi to 
thatf/hatdiing. 
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The mode qf esrii of the lovrva Bhoald be ezaotfy obsexred, and any 
other remarks or ezperimentB wliich may present themselyes to the 
student, should, if possible, be followed np ; suoh as, for instance, those 
of proving how long the egg state maj continne (i.e., the ovnm retain its 
vitality), with a view to throwing light npon the at present hidden oanses 
of the disappearance and periodical appearance of certain spedes ; and 
of discovering if there be any sexoal arrangement of the eggs, as laid, to 
account for the emergence of a preponderance of one sez of the ftituro 
moth at one time, the other at another, from the same batch of eggs. 

In doscrlblngf the best order will be to give the names of the 
parent species, and then, by the assistance of miorosoopioal examination, 
the measurement, form, sculpture, oolonr, markings, and changes ; ar- 
rangement of the eggB, time, situation, &o. ; after which, a diagnosis 
from the allied species may be added, as well as any further remarks 
which may suggest themselves. 

In the preservation of eggs, we must recollect that they are composed 
of an external membrane or sheU of greats or less transparency or opaoity» 
enclosing at first a white and yelk, and afterwaids (if fertilised) a larva 
with appendages, and that the colours and markings are, in veiy many 
cases, principally due to the foci that the contents are dimly visible 
through the shell, for which reason these otrjects, when simply deprived 
of vitality and placed in collections without other pr^>aration, change 
colour or shrivel, owing to alteracions which take place in their interiors. 

From the time of Swammerdam upwards, numerous attempts have 
been made to ensure a permanence of the natural aspect of these in- 
teresting oljeots, but I am not aware that anything like success has been 
achieved. Swammerdam's plan was the following : — ^Having first squeezed 
out the contents through a small punctured aperture in the shell, to inflate 
and re-fill, by means of a very fine glass blowpipe, with oil of spike, in 
which resin had been previously dissolved. Of course if the blowpipe 
were heated, or the operation conducted in a hot atmosphere, coloured 
wax, tallow, or cocoa-butter, would answer the same purpose; but, inas- 
much, as opaque objects are not so readily examinable under the micro- 
acope, and as, moreover, the form, structure, and sculpture of the shell 
hold the chief places in the examination of these objects, it has been 
considered best that the shell alone should be mounted for the purpose i 
a mode of preparation which can be carried Quit niSda ^SjefeaS^ ^M^fis^^ ^la 
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foUowf —Take a piece of leather, or other suitable snbBtance, and having' 
punched out a hole in it, fix it to the snrfiace of a piece of glass ; into the 
eell thns formed place the shell, and having covered it over with a disc of 
thin Venetian glass, ticket, and the moont is ready for the microscope^ 
but doabtleBsl7> well executed coloured drawings would give the best 

END OT *'lOO STATI.** 



THE CATERPILLAR STATE. 

" Thus M-e mj bloiMmi Miftad in tbe bml» 
** And caterplUan eat my Imtm away," 

ftBAXSSPBAJtB. 



Collecting* 



With the exception of a few special manoeuvres, larva Gonecting* 
may be divided under three chief headings — searching — ^beating — and 
sweeping, which I now proceed to discuss in order. 

SaarcblniTa — ^The only i^paratos required for this purpose will be 
a goodly stock of boxes, either tin with perforated lids, or chip ones 
strengthened ; for it is very annoying to find that some good larva has. 
been smashed or liberated, firom the box having collapsed under pressure 
or come to pieces from damp. The following appears to be the simplest^ 
neatest, and most effectual way of rendering chip and pill boxes secure : — 
Cut strips of calico in a direction diagonal to the texture of the materiskl 
{** on the cross," as it is termed), of about half*an-inch in width, and of 
the length of the circumference of the boxes to be operated on. Brush 
over one of these strips with shoemakers* paste (best for the puipose)^ 
and apply round the lid at the line where the two pieces of wood which 
form it are united, gently pulling the strip at the same time, so that» 
stretching in its middle line, it will adapt itself to the angular surface ; 
then smooth down the calico on to the top and down the sides, and if the 
operation has been neatly conducted, it will be found that a smooth fillet^ 
firmly encasing the angular joint of the lid, has been formed : and then 
prepare the bottom in the same manner. The disadvantage of the chip 
being comparative want of security and its food-drying nature, of the 
tin a tendency to cause the contained larvss to, what is commonly termed^ 
sweat, of these two evils the collector must judge for himself which is the 
least ; on the whole, perhiqps, chip will suit Noctuee best, tins the Geo- 
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metna. He will also require two Or three large tin bozes, holding half-a- 
pint or 80 ; a hooked sti(^, and a pocket-knife (or pair of scissors) will 
also be found most nsefiil ; and a botanist's collecting-box would enable 
him to bring home a plentiful supply of fresh food, though the ordinary 
ohimney-pot hat of daily wear answers very well for the purpose and 
saves the extra burden. 

Thus equipped, the larva-hunter having selected his locality, may 
proceed to work. 

IndioatioilS of the presence of larvee are numerous, and the 
collector will do well to keep an eye to them. 

Jf a lea^ be eaten it is usually a sign that larvsd have been the cause. 
But slugs, snails, wasps, leaf-cutting bees, &c., frequently eat or cut 
leaves in such a manner as to lead the inexperienced to believe the work 
to have been executed by larvsD ; but when the molluscs have been the 
cause the leaves are generally riddled, and traces of their slimy trails 
and long string-like droppings are readily discernible, while the leaf- 
cutting of the Hymenopterous images is usually clean and of some neat 
shape, as oval, circular. Other mutilations of leaves, as those caused by 
animals, birds, friction between contiguous branches, rupture from force, 
such as that of the beating-stick or pelting hail, &c., present a bruised 
appearance unlike that produced by the feeding larva. If, however, the 
edg^s more particularly have been devoured and the ribs more or less 
completely demolished, it may, as a rule, be set down as the work of a 
Lepidopterous larva ; whereas, if the centre of the leaf be attacked, the 
ribs being avoided, it looks rather suspiciously iadicative of saw-fly 
larva, though by no means necessarily so, for the young larv» of many 
Lepidoptera feed much after the same manner ; and case-bearers seem 
almost invariably to attack the centre parts of the leaf. 

K the parts eaten present a fresh appearance, the larvse, in all 
probability, will not be &r distant, and diligent search should be made 
for them ; in this way it is by no means difficult to track the larvsa of 
many of our Sphinges, most of our fiombyces and Fseudo-bombyces, as 
well as of several Gbometrsd, butterflies, case-bearers, &o. The search 
must be effected by turning the branch or stem in such directions as 
will enable the collector to see in succession all parts of the leaves 
(especially of edges and midribs), leafstalks, twigs, and the bark of the 
branch itself; indeed the procedure is the same as that which has been 
ecommended under egg-hunting, excepting that here we have a more 
certain due as to the presence of the object of our search. In very 
important oases it may .even be desirable to pluck off and examine 
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•MiOtifefy in loooenianlMf after lea^ twig after twig; !mt I hare ■ome 
heeitation in reoonmieDdiiig this plan, which has an air of wa ntonne — 

about it. 

Wheneoer Uoo or more leomff a/re «pim iogdher, or when a shoot la 
viable to ezpandfOr a leaf is folded, the hnnter should at onoe proceed to 
imraTel the caose, which will most frequently be found to be L^dopterona^ 
and would indicate that a larra or larv» were, or had been, feeding^ 
between or within. In this manner feed the lame of Olostera, Oymodxh' 
phara, Tethea, PieycZo, Cosmia, Epwnda viminaUs, Ohmmontohia, Tpsipetet 
§Maia and ruhortma, M$lamppe hastcUa^ Eu^h&da d^)%Uata, Bcotoaia 
(when jonng), some species of the genera Pyrcnuia, BotySf Ptonea, and 
BeopuUkf also some of the Ph/yoid(B^ HaUas eiUorono, and a rast mijoritj 
of the Tortriees, As many of these larvsD, however, have a knack of 
wriggling from between the leayes on the slightest handling of the '* leafy 
hut," a net should be held beneath preparatoiy to securing them. When 
(mlj two leaves are drawn together the contained larra maj usuaDj be 
ditoovered by looking through them against the light, when of course 
there win be no need to disturb them. When the bunches are composed 
of more than two leares, one or two maj be opened to asoertain whether 
or not the larva be present, and of the proper growth for being collected, 
when, if the result be satisfiiotorjr, the spun leaves should be out off and 
placed in the tin box without ftirther examination. 

A withered or eiehl^ agppecurwnee of the /ood^lawt often denotes the 
presence of an internal stem or root-feeding larva, and b j attention to 
this point the practised eye will detect at a glance an infected plant 
amongst a number of healthy ones. Thus, when the centre leaves of 
reeds die off, the presence of the larva of M. wrundMUa^ N. genwnivpvmeta, 
Behnemm^ Ch. fotfieeUue^ or 5. tib«, even ix)ssibly of M. flammea, may be 
suspected ; the larva of 0. sagittaia bites through the stems of ThaMc^rum, 
and then feeds on the leaves thus caused to wither, and so, too, similarly, 
does that of Pterophorue lUemeU on Teuerwim. When the flowers of 
thistles have an abortive appearance, some internal stem-feeding larva is 
generally the cause ; the sickly appearance of Behiwn plants on the coast 
indicates the whereabouts of the larval Odontia dentaUa $ and as further 
examples, I may mention Seeia chryeidtfomiM (dock), philcmthVormie 
(thrift), Leuoomia UttoraUa (at roots ofArnmophUok orwuifia), L, phragmi' 
Hdds (reeds), Ncnagria eamna and N. typha (stems of l}ypha la^oKa), 
Qortyna {ArcHwm lappa^ BcTophmlairia, Ac.), J9y(iroe<a (roots of TustXtago, 
Ogpefaeec^ fto.)> ^* tempVi (flisrocleum)^ 0. cm^ucma (roots of Btachye)^ 
isrgyrolepiak (roots of various plants), IB. wniam/tk (stems of thistles in 
woods), and wvMama, (ditto in open places). 

TtSiA aspect of the plant is not nnfrequently aooompanied— in the 
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case of dtem-feeders at anj rate— with a spot on the stem at which the 
larva had origiiiailly entered ; after one or two stems or roots haye been 
inspected, and the hunter is assured that the larva of a Lepidopteron is 
the oanse of the drooping of the plant, then if the stem be the affected 
party it should be cut off oonsiderablj above and below the position (as 
ascertained by eiqperience) of the contained larva, and afterwards kept 
stuck in damp sand ; when it is the root which is aflfiscted, the stem may 
be cut o^ low down, the roots pulled up, and placed in sand. 

Flowers or huds drawn togtiher, or otherwise distorted or notched, 
should be carefiilly examined (as indeed should be the flowers of 
all special food-plants), when the cause will generally be detected 
without difficulty. The larva may be simply feedihg openly upon 
the flowers, as, for instance^ "a shark" on golden rod or mullein; 
it may be concealed, as DicmthoBoia and Eup. vMoaata iu the capsules 
of BUene^ LychaiMj and JHamitlwSf or J^. tenmaia in sallow-bloom^ 
while Sp, vinUnaUs and F. tUflUata, will somettmes spin together two 
or three female catkins, and so conceal themselves; it may hide 
itself by day, as TripJuBna fimbria, which feeds by night on flowers (by 
choice) of primrose and other plants; or larva may spin a web within 
a flower head, as BpUodes paleaUs in the umbels of DoMcua eaArota; or it 
may feed openly in the bright sunshine^ as in the case o£ the members of 
the genus QucuHUOf on mullein, water-betony, golden rod, wormwood, and 
chamomile respectively. Other instances of species whose larve show 
preference for flowers are Lyeana argioku, on hdly and ivy; Eremobitif 
on grasses; the two Heeaiera, on sow-thistlea and other Composites g 
jaangXcuUMa larvBD in saUow catkins ; Erasbria vemtstula^ on tormentil ; 
most of the He^MtMda, on Ononis, Srodmm^ Hyoseyami/iUf Ac. ; a large 
proportion of the Etipitheeias, chiefly on UmbeV^eras and Oomposiks^ 
La/rewUa ccBsiata, on whcrtiebenry ; the genus Emmeleaiti, on various 
flowers and seeds ; AnaUis, an, Hyperieum ; several Torfriess, and (though 
I refer the reader to Mr. Stainton's ''Oompamon" fer informatiaiQ 
respectang Tineviub)^ Dsprsssourim and OdechioB, 

Other flower-heads, seeds, Ac., even though presenting no ontwacd 
sign, are so ^t to contain larv», that the simj^ fact of their presence 
may be looked on as an indication of the probable inhabitants, as Am 
gentiamcma, in the pith of dry teasel heads ; Eup, roseana, in the seeds of 
the same ; D. pisama and nebritama, in pea-pods, and many others. iJl 
that is necessary is to collect the catkins, fruits, seeds, and pods, and 
place them in a suitaUe breeding cage^ such as a common soaleboard 
hat-box, into the lid of whioih a piece of mnsUn has been inserted iat 
Tantilating purposes. 
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weather be yery tempestnoos, generally contain some larva, fireqaently of 
the familj Tortricina, as Carpocapsa pomonwna (apples) ; C. fwnebrcma 
(plums and sloes) ; C. grossoma (beech masts) $ C. apUndana and juUoma 
(acorns) ; and of oonrse Eup, tenwiata ^c, (in fallen sallow catkins). 
These should be collected at the time of filling as qnicklj as possible, for 
the Tortrix larvsd soon qnit the fmit to spin np elsewhere. 

Twnid tvngs^ rongh nnnatnral appearance of bark, holes in the boles 
and branches of trees, &o., nsnalij denote the presence of larvse, some- 
times of Lepidoptera, sometimes of Diptera, sometimes of Coleoptera ; at 
one time of a wood feeder, at another of a bark feeder. As examples, 
let ns take the nnmistakeable signs of the wood-boring Cossus in its 
ravages on willows and Tarions other trees, and Zenzera in ash, privet, 
apple, lilac, &c. ; TroeMlvum apiforme and hernbeciforme in aspen, sallow, 
Ac. ; UpuMf^rme in nodulated twigs of onrrant-bnshes ; cynipijbrine in the 
bark of nnhealthy looking oaks ; sphegiforme, scoUaformef and cuUeiprme 
birch and aider ; euUciforme seeming to prefer the stmnp of a tree which 
has been felled, so that it is advisable to search these stumps on the 
next jear after the tnmk has been cat down; wyop^forme in bark of 
apple and pear trees ; formiciforme in osier twigs ; besides a few Tortriees, 
such as 8. Waiberoma (apple and pear) and P. oppresscma (poplar ; also 
JEphesHa pinguedmeUa, which, by roughening the bark of ash, and 
ejecting '*frass " at the opening of its galleries, betrays its whereabouts. 

The smelZ, as of the Cossus larva, so strongly inherent in the animal 
(for aught I know existing in other larv»), would indicate its proximity, 
and the hunter, if it please him, may *' follow up the scent." 

The sovmd of the jaw-work of the larger larvsa, as those of tits 
BpMnffidoB for instance, or of fiJling frass, might assist us also to tiieir 
situations. 

WebSf whether on trees, bushes, or herbs, frequently indicate the 
position of a colony of larvsB ; the collector having satisfied himself that 
the contained larvsd are Lepidopterous, and worth the trouble of rearing, 
should take nest and all, as the web^ seems in some measure to be 
necessary to the welfare of the species, affording as it does a place of 
retirement for the larvsB when not engaged in the work of defoliation. 

Bmgle silken threads hanging from branches, or wherever else observed, 
often have a larva at the end of them ; when they extend to the gpround, 
the threads should be jerked up so as to lift the larvse, or they may be 
tracked- to their destination. 

Oast-off shins are sometimes noticed on the leaves of plants, Ac. ; 
when the skins are soft and fresh the larvse usually are not far off*. 

Bwtfrass (a word derived from the German, and usedhere to express 
the pellets of excrement,) next perhaps to the abnormal appearances of 
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the plants themselyeB, la one ot the surest signs to go by. Upon the 
sand hills, chalky places, paths, roads, or other places where gpronnd 
yegetation is scanty, we may fireqnently find these evidenoes, and firom 
them, bringing a knowledge of the laws of gravitation to our help, make 
a shrewd gness at the position of the larva; we can, thereby, also form 
an opinion as to the size of the larva, and even in some cases as to the 
very species (e. g. D. gdUi and If. sUUatcvnim), while fiom its fresh or 
stale appearance we may calonlate the chances of the larvsB being in the 
vicinity ; by this, aided by trails, often has the larva of Deilephila been 
snccessfnlly tracked. 

The Trails and borrowings of larvse as of DeiUpMla, AgroUs, and 
others, indicate the direction which they have taken, and these too may 
sometimes be followed np with advantage. 

The presence of icTmeumorts and birds, such as Tomtits, Tree-creepers, 
&o., would also point oat that their prey, and our game, was in the 
neighbourhood. 

The situations cmd modes of concealment of larvae vary very con- 
siderably, even in individuals of the same spedes, according as they 
happen to be feeding, moulting, or reposing, some remaining attached to 
their food, others forsaking it at times to shelter elsewhere, the latter 
being the rule with the largest proportion of night-feeding NoeUuB. 

Of Butterfly la/rvm some, as those of the well-known " garden whites," 
feed and repose openly and exposedly upon their food-plants ; others, 
which are more or less onisciform in shape and green in hue, generally 
attach themselves in repose to the mid-ribs on the under-sides of leaves, 
where they should be sought for on their special plants ; a third set 
conceal themselves when at rest under the lower leaves of their food-plant, 
or on neighbouring objects ; while the gpregarions larvse of some of our 
FonesaidcB remain more or less hidden in their webs. 

Bplma laffvm : some of these feed openly, and usually hold firmly to 
their positions, not forsaking their food while resting $ I may instance 
those of the Smerinthi ; others, as the larvse of A, atropos and 8. corwoVimU^ 
hide away under sods, Ac., when not occupied in feeding; but the 
internal wood, bark, and stem-inhabiting SesiidcBf of course, do not quit 
their tunnelled habitations. 

Bombyees have various habits in the larval state, some, as the 
low-plant-feeding " tigers " and " ermines," feed openly in the day-time^ 
and especially during the hours of morning sunshine, hiding away under 
leaves, sods, stones, or amongst rubbish, when not so engaged ; some 
(dinging closely to items, twigs, or leaves ; several colonizing in webSi 
and a few feeding intemaDy, fto. 
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Qeometric larvcs, whether feedrng, reposiiig» or moulting, aBoallj 
remain fixed to some part of their food-plant, as also do the Pseudo- 
}>ombycei / those of Cloitera, howevor, spinning together leaves, as a 
means of protection and oonoealment. 

The larva of NoctucB are more inclined to roam, when they are not 
exerting their masticatory powers; on snoh oooasions they may not 
imfireqnently be fonnd sheltering nnder stones, logs, sods, mbbish, loose 
bark, in the chinks of bark, amongst dead leares or ground herbage, 
in cat-off stems of reeds, and sometimes below the gprotmd, those of 
Leucamia UUoraUSf Agrotis ri^m and prasaWf aotnaUy borrowing to the 
nnnsnal depth of seven or eight inches in the sand| others again live 
between leaves, as CymatopTiora, Tetliea ; in catkins, as yonng Xanthim $ 
in capsules, as DicmUhaBcicB ; a third dass feeding openly and in the bright 
sunshine, as the CuoulUas ; and, while not a few, as the genera Nimagria^ 
Eydracia, Jftona, JOosipolia, &o^ are to be met with in the stems of 
Qraminace<By Cyperacecs, OynarocepTialeiB, UmheUiferm, and other fiunilies 
of plants, BryophUa oonstruots artfhl lichen-covered places of retreat, 
and so on. 

The instinct and shiU displayed hy la/rvcB in selecting such sitnatiana 
as will, from colour or form, render them less open to observation is 
frequently remarkable, and necessitates very oarefhl searching on the 
part of the hunter s he will, however, be most materially assisted in hia 
search by blowing upon the branch at first gently, and with net held 
beneath, for such larw as drop under this kind of treatment; and 
afterwards more forGibly,by which the tightly-holding larvae are compelled 
instinctively to curl np their segments, erect themselves, or otherwise 
alter their postures, and so^ perchance, betray their presence. 

EtMmples qf caierpiCUure " mimicking " different portions of their 
£bod and other olgeots are by no means of uncommon occurrence. That 
of 5. popvU greatly resembles a leaf of willow, upon which it is 
firequently found feeding ; the respective larvse of 0, guere(/blia, P.popuU, 
and S, fnsdariOf when in repose lie at fiill length, flatly pressed upon a 
branch or twig, to which, moreover, their colour often so closely ap« 
pKsdmates, that they are with difficulty discovered, the apparent tumidity 
of the twig being readily passed over ; the larva of Oida/ria sHaeeaia 
greatly resembles the seed-pod of the EpHobvum, on which it feeds ; that 
of O, papQAofno/ria looks, in repose, much like a birch catkin. Hany 
geometric larvas assimilate in a wonderful degree to the colours and 
fbvms of the twigs, stems, or leaf-stalks of their food-plants ; and Mr. 
Hiff5>lTi^i baa remarioed that the ooiled np larva of lAXhoaM eamola is not 
pxJakB » little spafl-sheD, which is abundant in its native haunts. 

And BO, the ooBeetoa^B hope of beooming «b vofiOMsSni \Hr«tAnsDL\»fi 
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lie0> in a great measiire, in his aptitude for aoqiiiriiig an extra kind of 
sense — a power of diserimmating these liying aniTnals fiom regetable 
enTironing8--a power only to be obtained by experience on the hunting 
gronnd. 

Times of year. — ^Neoessanlj, larv» may be taken all the year 
round ; but, inasmnoh as the hunter will stand a better ohanoe of " making 
a bag " at partionlar seasons, it may be as well to mention the more 
profitable times in which to pursue his occupation. 

Firstly, as soon after winter as may be oonyenient, it will be advisable 
to collect, at favourable localities, quantities of fiJlen leaves ; and, having 
placed them on a sheet, to knock them about in order to detach any 
hybemating larv» which may be present. The French say that, though this 
method is rather chance-work, the larv» of many of the rarer Noctua are 
sometimes to be got in plenty by the process ; at any rate it is worth 
trial; nor do I doubt but that indoor examination of saokftals of dead 
leaves and moss from likely localities $ rubbish, soO, tufts of plants (roots 
and all), especially from our heaths and Bandhills ; herbage gathered from 
favoured banks and slopes, ^, would be most productive, not only in 
the matter of hybemating larvsa, but of other prizes, and amply repay 
the trouble of collection and the expense of transport. 

About this time also loose bark may be detached (by means of a 
lever such as used by Ooleopterists) ; earthwarc^-looking sur&oes, the 
bottoms of stacks and ricks, whether of &ggot% heatiier, gorse, beam^ 
reeds, straw, or hay, &o^ should be poked about and investigated i bams, 
out-houses, garden frames and pits, inspected; thatched and otiier 
roofings beaten ; stones, logs, sods, &a, turned over i chinks and crevices 
in trees, posts, pales, and walls, peered into i tufty plants, (as grasses, 
storks-bill, primrose, garden pinks, and the like) and tangled herbage 
turned up, shaken, and both they and the surfiM)e of the soil beneath them 
oarefiilly examined, and indeed every conceivable hybemaonlum should be 
hunted up, not forgetting the nests of Hymencptera (espedally deserted 
ones) for the QaUerida. 

After continued heavy rains in February, there generally ensues a 
mild night or two, without a breath of wind, and the ground being 
saturated with moisture, the atmosphere becomes foggy; these are the 
nights to be looked for, and seized by the colleotor of larvsD, finr though 
many (or most) of the species he may meet with wiU be of small size, 
some can then be found which he is not likely to capture in a more 
matured state; when, therefore, sndi opporUuAtiaa owns^ H^fiib Vbss^r^ 
spots in woods, such as openings, oUaxiiig^ \MKtL*'^gaStfS^^ ^jAn^^oss^^^)^ 
rzaitodmn After dai^aiidaa the dead iMQnwB^ ^'^'''^ 
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(for in woods no new herbage is as jet risible,) examined, on which will 
be found nnmbers of larvse, stretched ont as if to enjoy the soft air 
on waking from their winter sleep. One such night in February is often 
more remunerating than a dozen a month later, for many species, whose 
natural habits keep them close to the roots of grasses, seem on such 
occasions to evince a desire to rise and survey the aspect of their locality. 
On such a night, Mr. Buckler assures me he has taken larvss in the 
greatest profusion, and indeed on one occasion, sought for, and found no 
less than 173 of various kinds. 

On the arrival of verdure to the vegetable kingdom, larval life 
begins to put in an active appearance, hybemated species coming forth 
from their winter quarters, and newly-hatched ones from their egg-shells ; 
of the former, some may be found on weedy banks, feeding or basking in 
the spring-tide sun-rays, others on warm evenings freely exerting their 
jaws on newly expanded buds of trees, bushes, Ac., or discussing the 
leaves of " various low plants." Thus in the spring of the year, the 
larv89 of many butterflies, several Bombyces, Owrapteryx, PencaZUOf 
Boairmia, Qeom$tra^ and some of the other Emeralds, AoidoMa^ some of 
La/renibia and MeUmyppe, BryopMUiy Leuccmia, Xylophaaia, HeUophohtu, 
Mioma, SWp^csna, ISottnub, Apleeta, Mania, ^c, may be found after 
hybernation feeding by night, as well as the small fry aforesaid. The 
latter (the small fry) are generally to be found at home upon their food, 
from which, upon the slightest jar or approach of danger, they lower 
themselves by silken threads, and could be readily collected at this period 
of their existence with the almost certainty of their being free from 
the stings of ichneumons. Most collectors, however, do not care to 
capture them at this stage, preferring to wait until at the end of May or 
beginning of June, they have advanced in gprowth, are more distingroishable, 
one spedes from another, and require less time and care to feed up. 

After this, cateipillar life begins to wane and collecting tha perfect 
insect becomes the pursuit of the Entomologist, until again, towards 
autumn, vegetation once more abounds with larvsB, many of which, 
particularly the smaller geometric ones, and those of Noctua whether 
large or small, hybemate. 

Times of day. — ^Much depends upon whether it is desired to 
capture any given larva whilst feeding or reposing; the gpreat feeding- 
times of the majority (as of Noctua, QeometrcBf) being just after sun-set^ 
and again in the morning when the leaves are bathed in dew (a wholesome 
condition of things which seems to give a zest to the food) ; but some, ai 
^'Sbarier/' evidently aeleob the bright houxs of sunshine for their meal 
^"OBBs the bmirjr Bambyoeu prefer the morxmii^ san.\ woii c^s^eos \jBaE«n& 
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feed, on and off, throngli either daj or night, or both. Borne night-feeding 
larvse which leave their food to seek repose may be sought for in the 
day-time ; thus ,in their hannts, those of L. monaeha, 3f. apr%Una,T. mwnda, 
and the genns Catoealay are often fonnd hiding in the orevioes of bark of 
oaks^ willows, and other trees, or under semi-detaohed pieces of bark. 

Searching by night is conducted much alter the manner of 
day-work j but a lantern, to aid vision, is required, and ft net (or substitute 
for it) becomes an important auxiliary for holding under the bushes 
examined, in order to circumvent such individuals as drop under the 
stimulus of light or man's interference : for which reason the lantern should 
be darkened until the hunter is quite prepared to commence his search. 
At night too the trunks of trees should not be neglected, as larvsB will 
firequently be found crawling (swarming I might say in the case of some 
OrthosidcB) up to regain their food. Whilst **BUgariog" also, an eye 
should be kept open for such larvee as may be attracted i and the blossoms 
of certain trees and shrubs, as the elm, oak, sallow, and arbutus^ seem to 
allure many larvae, most of which however probably feed naturally on 
these plants. 

For ordinary night searching the following trees, shrubs and herbs 
will be found among the most productive : — ^birch, elm, oak, black-thorn, 
white-thorn, sallow, bramble, (especially the young shoots), heath, dock, 
plantain, persicaria, geum, violet, ground-ivy, various grasses, &c., &o,f but 
all plants should be inspected, and when search has to be made for any 
special larva, a previous acquaintance with its natural food is necessary. 

Capturing is usually an easy job, the collector simply cutting off 
the leaf or twig with the larva attached, or gently picking off the latter 
and placing it, together with a sprig of the food, in one of his boxes, 
taking care not to overcrowd his captures, and keeping a sharp look out 
for camubals, such as Scopelosoma satelUUa and the blood-thirsty C, 
i/ra^etffvna^ with whose appearance he should early familiarise himself. 
For those larvae which drop upon the least touch, a box or net should be 
held beneath. Some, as for example those of CucuZUa, actually jump, 
jerk, or wriggle with such alacrity, as to render their capture a matter of 
difficulty ; in such case, the collector must either be ready with his net, 
or prepared to catch them dexterously in his hand as they fieJl, and so 
ensure their transfer to appropriate boxes. 

Traps for larvsa may be worth trial. The g;^Tdsi&ss(£ ^^^c»s^^ 
sticking cones of paper op little inverted {^a^«c i^\a ^iSiwsQ^* '^^i^«s5^»>o»»> 
been reoommended and seems to answer m \iJaie cRrocDtorj^Xs^'oswt^^***^ ^ 
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I am iMnoaded that the oatdi (or "no oatoh/') would znatnly ooniiBt of 
MupUaoptera mnd MolUuea, For saohlarvsB as desert their food, to repoM 
or hjbernate, folded pieces of old flannel or carpet maj be spread upon 
the sorfooe of the soil in likely places with a probability of sncoess. 

As a bait I am not aware that any sabstanoe, barring the questionable 
one of BQgar, has been fonnd attraotiye ; but as the smell of " iodine " is 
said to canse sings to congregate (not that sings have anything in common 
with larv»), it is not impossible that a discovery of the kind may be 
made. It has been noticed, howeTer, that many herbiyorons lanre are 
remarkably fond of lettuoe^ and it has therefore been fonnd worth while 
to scatter lettuce leares over the hunting g^und some hours before 
our search for laryie. 

Beattni^ is the next mode of collecting whidi oomes under oon- 
flidflration. 

The apparatus ordinarily used, consists of a dap net (the larger 
the better) or an umbrella, or still better, an ingfonious inyention of Mr. 
Noroombe's, which is carried out in the following simple and inexpensive 
manner: — ^Two pieces of cane (or lath) are *^ hemmed*' into opposite 
sides ci a piece of window blind, and through a hole made in the middle 
of one of them a loop of string is passed. How for use : — ^Take an 
umbrella net (such as used for "sweeping,") open it, slip the loop oyer 
the ferrule end, unfiirl the blind oyer the net, and hold down the other 
oane by means of the thumb of the left hand. Thus not only is a large 
surfoce afforded for receiving the results of his beatings, but the collector 
may instantaneously detach the appendix, leaving him, net in hand, firee 
to chase any insect which may suddenly start up. Then a beating stick, 
such as a heavy hook-handled walking stick will be required, and aa 
many boxes and tins as the beater can conveniently manage to stow 
away in his pockets or satchel : it may be here noted that a handy box is 
thus formed : — ^Take a chip box and put a second lid on the bottom j 
punch, or cut, a hole through the second lid a/nd bottom, towards the 
oiroumferenoe : — ^when the holes thus formed are opposite to one another, 
lanrsd may be inserted, but when the second lid is shifted round, the 
holes are not opposite, and there is no opemng. 

The form of larva tin best suited for the pocket is ''oval," siise 
optional, the bottom being perforated and the Ud provided with a short 
tube into which a cork is fitted : — Larves are easily put down the tube 
and the danger of crushing them, by removing and replacing the lid, is 
obviated. For wwking the higher branches of trees a lazge surfooe of 
caanuf croihw xoMberiak and a long pole for \:kQS^aI^^\MQOls^ 
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and an iron crook, whipped with waxed siring to the top of the pole, is 
very nsefhl for suddenly and forcibly shaking the upper branches ; as the 
larvBd, thus detached, fall straight down on the sheet below ; the sheet is 
also of the greatest nse where any large extent of tall bnshes has to be 
beaten or shaken. 

Saplings may be jarred by kicking against them with the heel, but 
both they and the lower branches of trees are best worked by means of 
the mallet (" le mcviUet") that is an ordinary mallet, the striking-end of 
which is loaded, with from a qoarter of a pound to two pounds of lead, 
and encased in stout leather or gutta perdhai, which has the double efEbct 
of preventing, in a great measure, ii^ury to the trees, and diminishing 
sound ; it is an instrument much in vogue with our French neighbours, to 
the efficacy of which I can myself attest— a light one, with a longish 
handle, is most suitable for the kind of work mentioned here. In using 
this implement it must be remembered that our endeavour is not to 
thrash the larvse off the food, but rather to jar or shake the food from 
their foot-hold, and therefore, after administering a gentle tap or two 
for such larv» as fall readily, we should stnke sharply cmd suddenly 4n 
the ddreetion opposite to that tn which we deevre the lotrva to /all, otherwise 
most of them will be jerked away and lost, though even with the greatest 
care it is difficult to entirely avert the occurrence. 

The beating-stick is most serviceable for ejecting larvsa from bushes, 
and this is generally wielded in the right hand, while the left is employed 
in holding the dap net, umbrella, or *' what-not," in the most advan- 
tageous position for receiving the results of the beating. Although 
most people think the direction in which they apply their beating-sticks 
unimportant, my friend Dr. Wallace will tell them that, unless they 
attend to the above italicised sentence, they will labour with little chance 
of success for the larvae of AleuoU pictoaria, and other clinging geometric 
larvs. 

From time to time the ^ beatings " should be oareMly examined, 
and such larvae as the collector desires to retain boxed with as little 
handling as possible. The contents of the net should then be turned 
about, and blown, or smoked, upon with a view to rendering active such 
larvGB as may have instinctively coiled up or become otherwise inert 
from the suddenness of the shock which has dislodged them : when the 
collector can find no more, he should cautiously turn out the content^! 
and cast a last lingering glance over the net or umbrella for any larv» 
which may have attached themselves to the &bric of the ieoQ<g^ai^% 

Whilst heabmghy night the opentm i^%G^ -^iSwSli V^ ^K^i'sm "^ 
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tendenoy wonld be to ** aoare " manj lanras ; he will, however, of oonne 
require it when ezamixung the results of his beating. 

BhaklDfl^ is sometimes preferable to beating bushes, as for example 
in oases where it is desirable to proonre the laryaa of certain species 
without ii^nring them, or to tire out such as those of Apatwra, Dicrcunwra, 
NotodontOf Petaaia, for which the beating-stick has no terrors, and whose 
grip seldom relaxes for anything short of a mortal wound or blow. 

In shaking bushes, spread the sheet beneath, gnsp in each hand a 
large stem, pull towards jou, give as strong a downward jerk as strength 
will permit o^ and keep on repeating the process. I need hardly say it 
is tough work. Shaking is also the more effective plan of working herbs, 
beating being hardly applicable), and is effected by gathering in the 
hand a head or bunch of the plant, bending it down, shaking it over the 
umbrella or net, and striking it against the stick or ribs. 

VmnlgatlOII and va^oraUonf applied to bushes, whether by means 
of the smoke-bellows, in the form of tinder and tobacco smoke, or by 
Haw's Atmospheric odorator, or Dr. Richardson's apparatus! in the 
form of a cloud of Benzine, solution of Carbolic acid, Naptha, or other 
pungent fluid, would I dare si^ astonish the inmates, and doubtless cause 
their precipitate retreat. Never having tried the plan, however, I cannot 
speak with that amount of certainty which I hope to be enabled to do on 
a future occasion ; fumigation has, however, been employed as a means 
of disquieting the larval occupants of low herbage, with, at any rate, 
some amount of success. 

Sweepillfl^ is undoubtedly the best plan for obtaining the in- 
habitants of low-ground herbage, in fact the number of larvaa, of species 
otherwise far from common, which may thus be taken is often perfectly 
surprising : it may also be used for working bushes, but for this purpose 
it scarcely comes up to beating. 

The apparatus required consists of the usual complement of tins 
and boxes, and a sweeping-net, a ooleopterist's will do, the frame of which 
is formed of a ring of stout steel wire, (joined or hinged for convenience 
of doubling up and pocketing,) which screws into a rather long handle, 
and the bag of the net should be made of ** Cheese Cloth," the hem 
through which the ring passes (easily) being composed of leather. 
This answers very well for sweeping, but for the Lepidopterist, who is (or 
ought to be) always having insects fly up under his very nose, it is rather 
.Jao lieavy^: Mr, Cooke, of New Oxford BtTeefc,\tta'VifiPww«t«#:^«^^KL^ 
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hint I gave him, and now prodnoeB, at a reasonable rate, an nmbrella 
sweeping-net of snch strength as to defy breakage, and jet sufficiently 
light to permit of easy aSrial manipulation. The operator, as he adyances 
step by step, makes long steady sweeps of the net alternately from 
right to left, and back again from left to right, mnch after the movements 
of a mower, except that the sweeper mows, as it were, both ways, a 
Tery little practise enabling him to acquire the requisite turn of the 
wrist whereby the contents are retained within the net. 

By day many larysB may thus be obtained on the slopes of hills and 
undercliifs, particularly such as have a good assortment of wild herbs, 
aJong banks and ditches where herbs and weeds grow rankly, &c. 

Just before simsetf however, is, as with beating, the grand time to 
begin sweeping, when our heaths, moors, sandhills, banks, rides in woods, 
and other " canny ** places, teem with larvaB, afifording abundance of 
sport, especially on warm summer evenings in the spring months. 

When the vegetation swept is of an uniform character, as heather 
upon a moor, bilberry on a *' chase," reeds, rushes, &c., in a marsh, or 
clover in a field, much time will be saved by putting the whole of the 
" sweepings *' ioithout eaamnnation into a closely fastening bag, for future 
leisurely investigation at home : — ^By this means, in addition to the time 
saved, the necessity for a lantern is done away with, and Psyche and 
Coleophora cases when present will be got sometimes in plenty — besides 
which sawfly larvs, beetles, Hymenoptera and bugs, as well as spiders, 
may be saved, without trouble, for friends or fellow-labourers whose 
sp^cialit^ leans towards them, and who may at some future time in 
gratitude for your services, mention you honourably in some great 
monograph or other. 

To give an idea of the returns to be anticipated from an evening's 
work, I may remark that it is by no means unusual during a favourable 
evening towards the end of May, upon a heath or moor (as in the hollows 
at Shirley), to meet with larvss of the following in greater or less 
abundance : AgroUs agathvna and porphyrea, Noctua neglecta and Dahl/Uf 
A, nvyrtilU, P. hippocobstomtMia, A, strtgiUcMiay F. atomaria, and helgiaaia, 
Evp. mvnutata and nanata^ &c., besides the heterogeneous p6t pourri 
before mentioned. 

On reaching home we should lose no time in looking over our 
sweepings, and this is the mod/us operwndi, — Unfasten the bag, shake out 
a handful or so into a large white meat-dish, and having tied up the ba^ 
again and distributed the sweepings over the surface o^-^^e^ ^os^^^-c^^k^rk^ 
to examine ; put the Lepidopterous larv» into ^g\aaa-\«rg?^«^\^ssv^^'w^>>av 
which fresh apriga of the food-plaxit \xavo «ilT©«jacj \>«bii ^5jsafiRA.% HiwBk 
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beetles into a iMirel bottle ticketed ^Wor S. C. Bye ;" the bogs into 
another ^For John BeoU/* pin the EymevyopUira ^ For F. BmUhf* and 
immene the spiden in a bottle of proof-Bpirit "For ths Rev, O. P. 
Cambridge :" — ^repeat the prooeM nntil the sweeping^ are exhaQsted^ 
placing them after each examination into what ia known as a '* sixpenny 
pan," which tie oyer with mnslin ; for dajs after Coleophorm will (and 
Ptyehida would too, if present) come np and attach themselres to the 
mnslin, where that may be instantly detected. Hon. — ^This is the way 
I should set about obtaining the cases of Ptyche fniffricans and opoesUo^ 
as well as other low-foeding case bearers. 

With three lines of advice to the IsrTa-hunter, I dose this ohi^ter 
cm collecting : 

1. Lose no time in making out the species to which your captures 
belong. 

2. Do not think that, because you find a larva in abundance^ it 
necessarily pertains to a common species ; or the converse. 

8. Do not expect to breed one tythe of the larvsd you obtain by 
beating and sweeping and you wiU not be dissappointed. 



^wx&fitttttnti 



Many an Entomologist who has of late years devoted both time and 
energy to ' breeding,' as it is termed, will bear me out in the statement, 
that it is perhaps the most deeply interesting of all the charming 
occupations of the student of Entomology — ^for, whether we regard it in 
an instructive ixnnt of view, or pursue it from the simple love of 
contemplating Creation's wonders, or whether we have an eye merely to 
quantity and quality of 'specimens,' it is in either case an equally 
profitable employment. 

The first thought which probably strikes the collector is that Nature 
herself must be the best nurse, and that to follow her will therefore be 
the 8%mvmvm honwn of breeding; but, though for truthM natural histories 
and accurate records of the (economy of insects Nature undoubtedly 
presents the proper field for observation, experience demonstrates how 
few individuals (comparatively to the number of eggs), under ordinary 
natural surrounding conditions, attain the perfect or even chrysalis state ; 
for it must be borne in mind that to an all-wise end Nature destroys just 
so many as die, directly or indirectly, from atmospheric causes, such as 
cold, heat, wet, drought, wind, &c., as well as from the attacks of natural 
enemies and the rest ; so that the natural state then, even if it were 
appliot^le, would be disadvantageous for t\i<e igiax^^cMM ot tha larva- 
romrer. 



i 
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Of the Bemi-artifioial plans, tliai wliioh oomM neamfc to the aatnittl 
state of things is, perhaps, the adoption of a green-hoose, or other 
apartment, in whioh onr cares feed openly on growing plants ; and thns, 
if sashes and doors be kept well dosed, many enemies, snoh as birdsj, 
mice, wasps, and large lohnenmons, are kept at bay, though centipedes, 
woodlice, spiders, Aoari, earwig^ Tinese^ ants, small lohnenmons, parasitio 
Diptera, and other plagues, still gain admittance ; besides — ^the ohanoes 
of wandering larvss meeting with death by starvation, mntilation, or 
snffooation are, to say the least, very considerable, the temperatnre mnst» 
in many cases, be objeotionaUe : and, owing to want of aoonraoy, this 
plan mnst be all bnt useless for desoriptiye purposes. For snoh larrse, 
however, as are large and stick closely to their food, it affords the most 
agreeable and oonyenient means for obsemktion, short of the natoral 
state itself. 

Another attempt to follow Natore is to confine the larTse, together 
with a bunch or branch of the growing fbod, within a sleeve of ganze or 
leno; bnt, however perfect in theory the plan may appear, in practice 
the ill effects of a shower of rain or storm of wind are veiy painftilly 
perceptible, in addition to which nothing — absolutely nothing is gained 
facility of observation is all bnt lost, the trouble of feeding is not over- 
come, and security is not attained, for the cage so formed is pretty sure 
to be rent by inevitable rotting and decay, torn by the wind or by the 
collector in the changing process, gnawed by mice, earwigs, or even by 
the enclosed larvse themselves, to say nothing of the whole ocmo^m being 
carried off bodily by inquisitive or acquisitive biped. 

Cag€8f or prisons which, while they more or less restrict the 
liberty of the occupants within, also serve to protect them from the 
attacks of enemies without, &o,, are the more confessedly artificial 
appliances whioh ccmie under our consideration; of these I here 
enumerate a few of the more prominent, glancing at the prinoipleB 
involved in their construction. 

The oldrfoLshioned eafe-Uke hreeddng cage, is composed of a wooden 
frame work, and has the top, sides, and doors covered with either muslin 
(canvas), wire-gauze, glass, perforated zino, or a combination of two or 
more of these, at the option of the proprietor. This cage is certainly 
susceptible of much improvennmt and modification^ and may be useful 
enough in its way ; but the diffiouliy of manipulation, added to a want of 
cleanliness, which, however expert and attentive the breeder may be^ 
can hardly fail to exist, are the chief drawbacks. 

Haif toy omd other hosses, the lids \>eang QQr7«ra3L ^^niCtv ^gsoo^ Hssrsn. 
useful and bandj cages, when betrfaer are iw* o\AJMnritS^\ VsjJ» ^^^^ '^^s'* 
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food-plant, plugged into a phial of water^ or stnek into a joioj potato, 
may be inserted, and the larveB placed thereon ; in the case of flat shallow 
bozes, however, it is evident that the food, in its water vessel, would not 
stand upright ; this difELoulty is at once overcome by attaching a loop to 
one end at the back of the box, and by this hangping it to a nail on the 
wall. 

An (wr-Ught prQe48s of feeddng is a favourite plan of rearing with 
many, by which the fbod is kept fresh for a considerable length of time. 
It is usually effected by gprinding the lip of a jam-pot so that it may be 
accurately fitted with a piece of smooth glass, and into this receptacle 
the food and larvs are placed ; but the close unhealthy atmosphere, which, 
in spite of every caution and attention, must in greater or less degree 
be engendered, seems to me to render it unfit for general purposes, 
although I pan strongly recommend it (as well as air-^ght feeding in a 
closely stopped bottle) for accommodating very young larvn, until they 
have attained sufficient size to be removed to a more appropriate cage : 
with this proviso, however, that both cage and food be dry, otherwise 
many of the young larvss will be ' found drowned ' in the moisture which 
is apt to condense on the sides of the too readily heat-conducting material 
of this cage : great care, also, should be taken that the temperature be 
not raised by the heat of the hand, or by the admission of sun-rays. 

Laimp'Chmmeys, cucumber-glasses, &c., fitted at their open extremities 
with bungs, are sometimes employed, as also are tin boxes. These latter, 
however, have the further disadvantage of being opaque, and so prevent- 
ing observation. The chief use of air-tight feeding comes into play when 
the larvae of MicrO'Lepidoptera are the subjects of attention. 

Another eontrvocmce carried out by suspending the food, the cut-off 

ends of which have been securely plugged into a phial of water, within a 

wide-mouthed bottle or jar ; the chief drawback is that any hapless larva 

' which chanced to drop would find itself much in the position of Daniel — 

barring the lions. 

A fiower-pot, with the hole at the bottom stopped, and the top covered 
with gauze or leno, kept in place by , a piece of '* elastic," offers an 
exceedingly cheap and simple cage, which, though laying no claims to 
perfection, the breeder will do well to think of in the hour of need. 

A glass cylinder, the upper end b^ng fastened over with muslin, the 
lower resting on a pan of damp sand, which latter, in the case of juvenile 
larvse, is covered with thick writing-paper, is a method which has long 
been used by my fHend, Mr. Doubleday. The cylinder being lifted off, 
the cut ends of the plant are stuck into the damp sand (through perfora- 
tiona in the paper when the latter is used), and the larvsB having been 
^ put on their food, the cylinder is replaced, \ib.\xa, Vn «. «vTQ?^\b tcl«si\i<^t^ 
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producing a cage whioli offers the advantages of admitting light and air, 
secarity, free observation, and not .only keeps the food firesh, bnt readily 
allows of the operation of *' changing '* when necessary. If it be desirable 
to economize, a flower-pot fiUed with monld (into which the ont food, or, 
better still, the growing plant shonld be inserted) may be snbstitated for 
the pan of sand; and as for the cylinders, old lamp shades, broken 
tnmblers, and other make-shifts may be used, though the neatest, 
cheapest, and most transparent cylinders are certainly the oat-off bottoms 
of glass shades, which can be procured from the warehouses, at prices 
varying from a penny upwards, according to size. 

With a view of getting rid of the damp sand, which seemed to be 
objectionable, I some time since suggested the use of an unglazed 
earthenware plate, perforated at the centre for the food-plant to pass 
through into a jam pot containing water, beneath ; the gauze-topped 
cylinder above resting on the rim of the plate, bnt it was soon found that 
the porcelain was too good a conductor of heat to suit the prologs of such 
larv89 as might pass a night upon its surface ; a piece of muslin was 
therefore strained from the centre perforation, where it was fixed, by 
means of a sail-eyelet (nautically termed a " thimble ")« to over the 
circumference wherein it was pasted firmly down, and thus a non-con- 
ducting floor of muslin was formed, which permitted the passage of air 
imdemeath the cylinder, thereby giving a considerable amount of venti- 
lation without draught. 

A still fwrther improvement has been achieved by my friend, Mr. 
Horn ; it eonsists in making the floor of the cage slope downwards from 
the centre to the circumference, so that frass, &c., are thrown from the 
centre, and larvs which may have left their food have to crawl up-hill to 
regain it. It is carried out as follows : — 

(1.) Take a piece of book-muslin, and from its centre-part cut out a 
circular aperture of the diameter of the small end (bottom) of a jam pot ; 
force the latter nearly through the aperture, and then tie the muslin 
firmly (underneath) to the groove which is under the lip of the jam-pot. 

(2.) Fix the bottom of the jam pot, by means of elastic glue, to the 
centre of an inverted lid (wooden) of a round box, and strain over and 
fasten the muslin before mentioned to the hoop of the lid. 

(3.) Insert a moveable water vessel in the jam pot above alluded to, 
and fit the latter with a bung which is to be perforated for the purpose 
of allowing the ends of the food to pass through into the water vessel 
below. 

(4.) Flace the gauze-topped oyUnder on. \Ai^ xKoa^asv «»^^ ^s^^'Goa 
cage ia oomplete. 
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By meuii of a Uitle deooratifa ingeomfy, • reaHj haadfoi^ 
may be made of thii breeding-oage^ and thafc, too^ at an incredibly naaU 
outlay. 

HaTing dispoied of the oagea ■nitable for ordinary feeding pnipoaeiy 
it win be well to aay a few words on thoae oontriTanoea whioh are 
appropriate fer laiT» when about to prepare themselTee for aHmwiing 
the pnpa state. 

For those whidh go to earth, the old safe-like cage may be fitted 
with a trough of sino or tin for holding the soil ; or a flower-pot may be 
nsed, its porons composition being &r preferable to the metsls abore 
named, the presenoe of which is decidedly olgeotionaMe. Bnt if neatness 
be desired, a modification of the cylinder cage (either with or without 
the muslin stage), will be found both nsefol and omamentaL — ^When the 
muslin stage is nsed, instead of being tied to the grooye of the jam pot, 
the borders of the central aperture are stitched on a ring of wire, having 
a diameter o^ say, two inches more than the jam pot, and supported by 
radiating wires, secured fitnn the groove of the jam pot to the wire ring, 
A propagating seed-pan, or other suitable vessel, must, of course, be 
substituted for the inverted lid. Larvso find their way to the boSL readily 
enough through the interstioe which is left between the ring and the 
jampot. 

80llfl^ Ito., for larv» to enteri— Oonsiderable diversity of 
opinion, respecting the substances, mixtures, Ac., best adapted fer this 
purpose, exists among Entomologists — ^probably at one time one is 
preferable, at another another; that whioh is most suitable for one 
species may be objectionable in the case of others. In selecting our soQ 
we should be guided by the habits of the species for whose benefit we 
are cogitating, the nature of the soil which it inhabits, and the position, 
wet^ dry, hot, or cold, which it selects for its transformation. For the 
rest I mnst leave the chpice to the reader, merely contenting myself 
with an enumeration of the most approved kinds : loam, leaf-mould, pine 
ferest mould, silver sand, sand, or " ballast," the latter is, however apt 
to *' cake " — the rubbish from the roots of oaks and forest trees, rotten 
wood, bran, cocoa-nut fibre— birch catkins (nibbed between the hands 
into light fiakes), or combinations of from two to half-a-dozen of them. 
All soils should be first well baked to destroy animal life (such as aoari, 
slugs, eggs or larvas of Tmece, spiders, worms, &c.), they should then be 
tied up in canvas bags, damped, and kept in a moist but ventilated 
situation until required for nse. Where it is required to keep up a 
certain degree of moisture, the soil should be covered with a layer of 
ifoooa-nnt £bre, a capital means of preventing ^e boW. X^^tl^sa^Si^ fconsv 
imng too dry, or moss first prepared by a few ^pi^ Va^\wB3ca%^w*^t, 
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The breedlng^hoiuei or apartment to be nsed fbr the ptirpoee, 
should, of course, be constntoted, or chosen, with a yiew to the health of 
the occupants, and the following conditions should be taken into con- 
sideration. Aspect, — One side fiuring the east, at any rate, should be 
provided with a window, in order that the rays of tiie early morning sun 
may gain admittance : this, with many Iarv», is a condition of paramount 
importance. Ten^lo^ion.— This should be complete, but so managed 
that thorough draught be avoided, at the same time that the apertures 
by which it is effected are sufficiently small to prevent the ingress of 
" natural enemies " to our nurselings ; for bringing this about, the free 
employment of finely perforated zino in the conBtmction of the breeding- 
house is of the utmost utility. Temperabu/re, — ^This ought never to be too 
high, a roofing of Portland cement (flat tiles being embedded in it for the 
purpose of " tying " it together), being nearly white when dry, affords 
the greatest protection against the vertical rays of the sun, but, in 
addition, when the weather is excessively hot^ watering the floor and 
gpround adjacent to the breeding-house may be employed with advantage. 
Spcbce, — ^As much room as possible should be allowed; the more the 
better. Light, — It is rather a disputed point whether a large or small 
amount of light is advantageous in a general way : my own impression 
is that some larv» thrive best with plenty of lights others in comparative 
darkness ; and I think it might be taken as a criterion that if the perfidot 
insects are day-flyers (such as butterflies, for exan^e), their respective 
larvae will be found to thrive best with a more or less abundant supply 
of light; while if they shun light (as the majority of the Noetuce), their 
larv89 will probably get on better in a daricened situation, fto.; the 
apartment should therefore be oonstmcted with a view to this, and the 
cages arranged accordingly. 

Vood. — ^Doubtless the rearer of Lepidoptera must often be perplexed 
as to what (in the event of the proper food being unobtainable) he shall 
provide for the sustenance of his larvsd. With a view to setting him on 
the tack most likely to yield success, the following few suggestions and 
lists will, it is to be hoped, at any rate serve to arrange his ideas upon 
the point. 

As a matter of course, when the true food-plant is at hand, it should 
be used in preference to all others ; should it not naturally occur in our 
neighbourhood it may, previously to its requirement, be potted or trans- 
ferred to our garden-beds in readiness for future use ; or ij* T&sfij Vsr^ 
regularly transmitted at suitable intervatUi, «oisu3c^ Vsl \3K&ai^'<«^'s)ss^ ^Qsa 
locaJj^m wbiob it oooura is too &r off to aAxmLt ol oas \»Sea% ^ ^irsc«». 
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of jonmejB after fireah inpplies of it. On the other hand, if the known 
food be not obtainable a snbstitate mnst be fonnd. 

SnlMrtltnte foodpplants may be divided into at least four 
olasses, viz. : — ^Allied species (onltLvated forms, &c.) of plants ; allied 
genera (fiBunilies may here be included) ; known substitutes (non-allied) ; 
general fayourite foods. 

Allied species to the true food-plant will usually offer the best 
chances of success. By way of a few examples of this class of substitutes 
let me mention the following: — for aspen, poplar may be tried; for 
bedstraw, clivers $ for bilberry, cranberry or cowberry ; for bramble, 
raspberry ; for campion, ragged robin ; for Canterbury-bell, hare-bell ; 
for sallow, willow j for sloe, plum or greengage ; for primrose, polyanthus ; 
for rock-rose, gum-oistus; for sweet briar, rose; for vetchling, ever, 
lasting pea ; for violet, heartsease ; for weld, migpionette ; for willow 
herb, rose-bay ; for wormwood or mugwort, southernwood : besides 
many others, especially cultivated forms for wild ones, which might 
be enumerated. 

Allied genera present a second choice of food-plant : subjoined 
is a list of some examples (classed under the headings of the orders or 
sub-orders to which they belong), for the guidance of those whose 
acquaintance with botanical lore is, as in my own case, scanty. 

Some £xahples ov Allied Genera oj Plants. 

Banuncttlacea : Actoea, Baneberry. — AeorUtum, Monkshood. — Adorns, 
Pheasant's-eye. — Anemone, Anemone. — Aquilegioj Columbine. — 
Caltha, Marsh marigold. — Clemaiis, Traveller s joy. — DeVpJwnmi/mf 
Larkspur. — HellehoriLS, Hellebore. — Myosv/rus, Mouse-tail. — Nigella, 
Devil in the bush. — PoBoma, Poeony. — RammcUluSf Crow-foot. — Tha- 
Uctrum, Meadow rue. — TrolUtks, Globe flower. 

PAPAVERACEiB : CheUdontum, Celandine. — Olaucmm, Homed poppy. — 
Meca/nopsis, Welsh poppy. — PapaveTf Poppy. 

Ababide£ (Cbucieera) : Arahis, Bock cress. — Barhwrea, Winter cress.— 
CwrdKJ/mme, Bitter cress. — C/ieirant?ii4s,Wall flower. — MaMhiola, Stock. 
— Nastwrtiumy Water cress. — Tmritis, Tower mustard. 

BAASSiCEiB AND SiST3£BBE£ (Cbucifbra) : Brossica, Cabbage, Turnip. — 
Erysimum, Treacle mustard.— Hespem, Dame's violet. — Sinapis^ 
Mustard. — 8isymbriwm, Hedge mustard. 

ALTSSiNEiB (CRUCiEEBiB) : Alyssum, Alyssum. — Arvnoracea, Horse-radish. 
— Cochlea/ria, Scurvy grass. — Draha, Whitlow grass. 

Lepidiejb and THLASPEiB (QsuciPEBiE) : Copsella, Shepherd's purse. — 
Iberis, Candy tuft.—LepidJmtn^ Greaa. — TKla8p%,"?^xai^w€>^'a. 
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SiLSNEiE (OARYOPHYLLE-ffl) : Agrostemmaf Oom cookie. — Dianthus, Pink.— 
Lychnis f Campion. — Saponcuria, Soap wort. — Silene, Catchfly. 

ALSiNEiE (CARYOPHYLLEiE) : Alsme, Chickwoed. — Arenwna, Sand wort. — 
Cerastmm, Mouse-ear. — Cherleria, Cyphel. — Polyearporii All-seed.— 
8agina^ Pearl wort. — Spergula, Spmrey. — StellaHa, Stitch wort. 

MALVACEis : AlthoBaf Marsh Mallow. — Lavatera, Tree Mallow. — Malva^ 
Mallow. — Alcea, HoUyoak. — HihisciiSy Hibiscos. 

Geraniace^: ErodAwm, Stork' s-bill. — GeramiMn, Crane's-bill. — Pela/rgo' 
niumy Greenhouse geranium. 

ViciEiB (PAPiLiONACEiE) : LoJthyrus, Everlasting pea. — OrobuSy Bitter 
vetch. — Piawm, Pea. — Vida, Vetch. 

LoTEA (Papilionace^) : AnthAjlliSy Kidney vetch. — AstragahjLSt Milk 
vetch. — OytisuSy Broom, — Oerdsta, Greenweed. — LotvSf Bird*s-foot 
trefoil. — MedicagOi Medick. — MelilotuSf Melilot. — OnoniSy Rest har- 
row. — Tri/ol'min, Trefoil. — TrigoneUay Fenny greek, — UleXy furze. 

HbdysarejE (Papilionacejs) : Astrolohium, Joint vetch. — Hippocrepis, 
Horse-shoe vetch. — Onohrychis, Sainfoin.— OmithopuSy Bird's-foot. 

Amygdalejs (Rosaceje) : Amygdalus, Almond, Peach. — CerasiuSy Cherry, 
Laurel. — PrwMis, Plum, Sloe. 

PoMACRJE (Bosaceje) : Co 'oneasteTy Cotoneaster. — Cratosgus, Hawthorn. — 
MespiluSy Medlar. — PyruSy Crab, Service, Pear. 

Dryadejb (Bosacej:) : Agrimonia, Agrimony. — Comarmriy Marsh cinque- 
foil. — DryaSy Mountain avens. — Fragariay Strawberry. — Gewm, avens. 
— PotentUlay Cinquefoil. — Ruhus, Bramble, Raspberry. 

Sanguisohbe^ (RosACEiE) : Alchemillay Lady's mantle. — Poteriuniy Salad 
bumet. — SaTigmsorbay Burnet. 

Onaoracus : CirccBay Enchanter's nightshade. — Epilohium, Willow herb, 
— FiAchsiay Fuchsia. — Isna/rdia, Isnardia. — CEnotliera^ Evening prim- 
rose. 

TJmbellipeRjs: : ^gopodiumy Gout weed. — JEthusay Fool's parsley. — -4w- 
gelicay Angelica. — Anthrlscus^ Beaked parsley. — Buniuniy Earth nut. 
— Carumy Caraway. — C kxrophyllumy Chervil. — Cicutay Cowbane. — 
Cofvium, Hemlock. — DomcuSy Carrot. — Fosniculumy Fennel. — Hera- 
clewm, Cow parsley. — LigusUcumy Lovage. — Peucedam&Umf Hog's 
fennel. — PetroseUwm^ Parsley — Pvmpinella, Bumet-saziirage, 8ium 
Skirret. 

Caprifoliace^ : Lvrmaeay Linnsea. — Lonicera, Honeysuckle. — Samhucus, 
Elder. — Vihv/nvumy Guelder rose. — SyrnphoricarptLSy Snowberry. 

Stellate : Asperula, Woodruff. — Qalvumy Bedstraw. — Rubia, Madder. — 
Sherardia, Field madder. 

DiPSACEvE : IHpsacuSy Teasel. — KnauUay Knautia. — Scahiosa, Scabious. 

CoRYMBiFERiE (CoMPOSiTiE) : AcliUleay Yarrow. — AnthemiSy Chamomile. — 
Artemisiay Wormwood. — Aster, Star wort. — BelUSy Daisy. — Cineraria, 
Flea wort. — Chrysanthernvmiy Ox-eye. — Evpatorium, Hemp agrimony. 
— QnaphaUumy Cudweed. — Helia/nthuSy Sunflower, JemsalQTO. ^xtAr 
choke.— Inula, Elecampane.— Petasltis, "BuXitct \sv3crc.-— ^•>»^*^^'^% 
Flea hane.^8enecio, Groundsel, BagwoxV,.— SoUayoja^*^^^^^'^'^^'^^ 
Tanaeetum, Tanay, — Tussilago, OoU' a-ioot. 
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CTNASOClPHALiiE (OoMPOsiTJi) : CotrEiMw.Thistile. — OatitourM, Knapweed. 
— Cynara, Artichoke. — Lwppa^ Burdock. — Onopordtm^ Gotton thistle. 
— Seirraiula, Saw wort. — iSilybum, Milk thistle.— -Xant^ium, Bur weed. 

CiCHOKACU (Composite) : Apa/rgia^ Hawkbit.*— iimo«0rM, Swine's sao- 
oorjr. — dclwriwmf Snccory. — Crepis^ Hawk's-beard. — HelmimihM^ 
Qz-tongae. — Hieracifwrn^ Hawkweed. — ^Hypoc^cerM, Oat's-ear. — La^ 
tuoa, Lettnce. — Tarcurieum, Dandelion.— Pioris, Picris. ^ SoncMwy 
Sow thistle. — SeononerOf Soorzonera. — Tragopogon^ Gbat's-beard. 

OAXFANULACEiB : CatnponiiZa, Bell flower. — Jaaione, Sheep's bit. — Ph^» 
teuma, Bampion. — Prismatooarpus, Com bellflower. 

Ebicacejb : Arbu;tu8, Strawberry tree. — Aretostaphihu, Bearberry. — 
Azalea, Azalea. — Calkma, 3[iing. — Erica, Heath. — 2tfiwwt6g»a,MeniieBia 
— Rhododend/ron, Bhododendron. 

Olxaceje : Fnurinvs, Ash. — Ligugtrum, Priret. — Syringa, Lilao. 

OxHTiANKfi: Cicendia, Cioendia. — CMoro, Yellow wart. '-'ErythrcM, 
Centaury. — Qeniiana^ GentkaL'^-Menycmthea, Bnckbean.— FiiZornat 
Yillarsia. 

BoBAOiNEJE : ilnc^4i«a, Alkanet. — A8p0rugo, Madwort.— Borneo, Borage.^ 
Cynoglossumf Hoimd's-tongae. — Ee^tiMii, Viper's bngloss.— iWt^os- 
permum, Ghromwell. — Lycopais, Bugloss. — Myosotis, So^ion grass.— 
Pulmiona/na, Lung wort. — Symplvyiwn, Ckmifrey. 

ATJBOPKji (Solonacea) : Atropaf Belladonna. — Datura, Thorn apple. — 
Hyosoyamus, Henbane. 

SoLANEJB (SoLANACKji) : SoloMim^ Bittor-sweot, Nightshade, Fbtato. — ^ 
Lydum, " Tea" tree. 

BHiNANTHiDiB (Scrovhulabiacejb) : BoHsia, Bartsia.— J&i(2>7iraMa, Bye 
bright. — Melampyrum, Cow wheat. — Pedicula/ns, Loose wort.— 
BMncmtlwbs, Yellow rattle. — VeronUxiy Speedwell. . 

Amtirbhinid^ (ScBOPUULABiACEf) : ^ntirr?iiniim, Snapdragon. — DigitaUa, 
Foxglove. — Lvnaria, Toad flax. — Mimvlits, Monkey flower. — Borophnih 
lorto, Water betony. — Verbascumi, Mullein. 

Labiatjb : Ajv>ga,'bug\e. — BaiUota, Horehound. — Calamfvinthaf Calamint.— 
CUnopodium^Wild basil. — Qaleopsis, Hemp nettle. — Olechoma, Ground 
ivy. — La/mium, dead nettle. — MeXUtis, Bastard balm. — Mefidha^ Hint. 
— Nepeta, Cat mint.— Ori^^mttm, Marjoram. — PrumsUa, Self heaL — 
Salvia, Sage. — Scidellaria, Skull cap. — Stachys, Wound wort. — Tei*- 
onum. Germander. — Th/ymvs, Thyme. 

Fbimulacea : AnagalUs, Pimpernel. — CeriUmcuhts, Chaffweed. — CyeUk' 
men. Cyclamen. — Olaux, Sea milkwort. — EoUonia, Feather foiL — 
Lysimachia, Loose strife. — Primula, Primrose. — Samolus, Brook 
weed. — TrieniaUs, Chickweed winter-green. 

Chenopodiacea : Atriplea, Orache. — Beta, Beet. — Chenopodmm, Gkx>se- 
foot. — SdUcomia, Glass wort. — BaUola, Saltwort.— Sfmrncio, Spinach. 

PoLTQONEJS : Oayria, Mountain sorrel. — PoVygortAMn^ Knot-grass, Persi- 
caxi&,^Bumex, Sorrel, Dock. — Bheum, Bhubarb. 

JEuFHOABiACEM : Btwus, Box. — EupTiorbia, Spurge. — Mercwialis, Mercury. 
Urticacejb: Ocmndbis, Hemp. — HiMfrwiUw, B.op.— -PaneUT\fl*,^^^ 
tory.^Urtica^ J^ettle. 
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Betulixejb : AVmlSj Alder.— *Betu2a, Biroh. 

GupuLiVERjB : Carpinus, Hornbeam. — Castanea, Cheatnat. — Coryhis, Hazel. 
— Fagus, Beeoh.— Quercus, Oak. 

Salicinea : PopuhM, Poplar and Aspen. — 8aM9, Osier, Sallow, Willow. 
GoNiVERA : Jvmperus, Janiper. — PimM, Fir. — T(wu8, Yew. 

« A known substitute,'' by whroh is meant a plant known, in 
the case of some other larva, to afford nourishment in the absence of its 
more accustomed food, is a third resource ; thus, by way of giving an 
example or two, bilberry is the food of OastropacTub iUdfblia, but it will 
also eat sallow ; ergo, it would seem reasonable to suppose that another 
species, the food of which is bilberry, would also eat sallow, and this in 
practice we find (very often, at all events) to be the case. And again, it 
is a curious fact, that all species which feed naturally on the Oniciferas 
will also eat Trop<Bolewm, as well as Resedob, — ^plants nowise allied to them 
or to one another. A reference to the following table, which I have 
endeavoured to condense as much as possible, will, I trust, sometimes 
assist the reader in selecting a substitute food-plant. 



A Few Examples op Known Substitutes (Kon- Allied Plants). 



SUBSTlTXrTBS. 



EXAKPLBa. 



Apple 



and Ash Z. atculi 

Lime X,peirifieata 

Poplar S. oeettaiut 

CSoDTolvttlaB ...A. 0marffinata 

Epilobinm (7. elpetwr 

Fuchsia D. g<Uii 

Vine D. livomitM 

Bramble H. reetUinea 

Dogwood E, advetuaria 

Boie E.advenaria 

Beech T, eantonaria 

Hazel O.papilitmaria 

Spindle B. repandaia 

Whortleberrf ..B. abietatia 

Hazel Pty. isalveUa 

Heath 8, earpini 

Brake-fern H. jHH 

Honegrsttckle ...H. thaUuHna 

Lilac T,ffoihiea 

Vetch D.obfuiotOa 

Veronica .^..M.pUi 

Hop Sup.eutimilata 

Bonejf suckle „ Groundfri ......P. ioui 

Nettle P. iota 

Priret P. tyrim^ria 
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SirBSTXTUTSI. JKCAMPUM, 

Honeysuckle and Rose ...J. derivata 
Heath and Bog'mjrtie...A,menpanthidit 
Hare-bell ...A. AihworthH 
BoektlMm ...JL Argiolut 

Elder O. aambnearia 

Hollj InArgiolui 

Elm 8,tUia 

Ash .S. illuairaria 

Elm S. kMoria 

lime ..^P. numaeha 

Wbitethom..£r. thymiaria 

WiUow O gonoiUgma 

Bflberry B, advenaria 

Biroh D.falcukt 

Heath JB. oribrum 

Bfaijoram ,..L. tnarginata 

Oak O. gonottigma 

Plum 8, iUunaria 

Primrose. T.Jimbria 

Yarrow N.zonaria 

Clematis A, gtrigillata 

Marloram ...A. ^'«o.T\ai 

■^xJk A. A-atjowMAo. 

i^^UXi A.-viw^.-w****' 
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Generally favourite foods" oome last, but hj no meaas 
least ; they afford as a very likely group to choose from, espeoially in the 
case of snch lanrse as the true food remains nndeteotod ; indeed, for the 
rearing of previonsly nndisoovered larrsB, particolarly of the Qeometridm 
and Noctuidce, this olass of '* snbsiitnte foods " is invaluable. It is per- 
fectly wonderfiil to note how nniversally Polygowum otnculore is esteemed 
by the larvs of QeometridoB. This fistct was oommnuicated to me some 
years since by my yalned friend, Mr. Henry Donbleday, since which time 
I have invariably offered it to all snoh larvsB, concerning the food of 
which I had any donbt, and in almost all cases it was at once adopted i 
it undoubtedly holds the first place, followed by Lotus, Qlechoma, Ac,, 
among low plants, with sallow and blackthorn among shmbs : for NoetwB 
Plantain, Dandelion, Dock, Lettuce, Clover, Borage, and Goosefoot, will 
all be found very serviceable, and so also will Sallow, Birch, and Flam, 
in the case of such larvsB as may be suspected of feeding on taller vege- 
tation, though it must be owned that the great bulk of*' larva vniknown " 
feed upon low herbs. 

FeedlnfiT* — ^^^ ^^^ of food having been determined upon, a few 
hints as to collecting it, &c., may be added. As a general rule food, like 
firuit, should be gathered early in the morning, and if conveyed any dis- 
tance, packed very lightly. When, however, intended for juvenile larvae 
which are being reared on the air-tight principle, it must not be picked 
until the morning sun has dispelled the dew from its surfaces ; though 
for more advanced individuals, when fed in ventilated situations, this 
same dew, or the moisture caused by a shower or even by the water tap, 
gives an invigorating fillip to the appetite, which cannot be otherwise 
than healthful. It may be noted here, that when the food is too wet, the 
best and quickest plan to dry it is — having placed it in a towel, the four 
comers of which are held in one's hand, to siviTig it round and round, and 
thus get rid of the extra dampness by centrifiagal force, whereby the 
plant is not bruised, as would be the case if shaldng were resorted to^ to 
dislodge the moisture : or it may be dried nicely in the draught caused 
by opening a window-sash two or three inches, and placing the food half- 
a-foot inside the window. 

The more mature foliage is generally chosen by the larvae, but by no 
means invariably so, since many appear to prefer the young tender 
shoots, and of course, in some cases, even unezpanded buds. 

Nearly all lajrvsB like their food healthy and fresh : but the risk of 
their being injured in changing it, often makes it advisable to be content 
mih olippmg the ends of the twigs, &o., "wbich. .g,o mto tke water ; and 
iadeed this practice will keep the food freBb ior a.\c«a% ^Vave. T^w^ «c^. 
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however, Bome special and onrions exceptions to the role that fresh 
healthy food is preferred, for, while the larva of Aletuds pietaria selects 
the stnnted unhealthy-looking sloe-bashes, CidaHa (f) sagittata and Ptero' 
phorus Meradi actnally cause their food to wither before partaking of it ; 
and in the case of Petasia nubeculosa careful feeding with fresh food seems 
to fiul, though a stale dryish diet affords a far greater likelihood of 
success. 

Before the requisite food is in leaf, or even in bud, it sometimes hap* 
pens, even in Nature, that eggs hatch, and hybemating larvee come forth, 
in which case unopened buds, if to be found, may be split and offered 
with considerable chances of success ; they must, however, be frequently 
renewed, and not allowed to dry up. By this means with care, and luck 
on our side, we may manage to keep our larvsB going while we look out 
for a stray example of a food-plant, in some sheltered nook or other, 
perchance more forward than the rest of its species, or till buds have in 
due time expanded into little leaves : but if not even buds are attainable, 
then our only alternatives lie between supplying peeled or rasped twigs 
and bark, finding a *' substitute,'' or leaving our prot4g4s entirely to their 
fate. 

An alterative dJleby in the cskses of certain larvsB, not altogether polypha* 
gous, seems important — even necessary : thus it has been recommended to 
feed Dypthera Orion on oak and birch, Noctwi neglecta, and perhaps, too, 
Agrotis agathina, should be provided with heath, sallow, &o., and Oerastis 
vaccina has been found to thrive best on oak and dock. 

The larva of a species feeding naturally on one plant may, in the 
next generation, refuse its natural food and adopt another, thus — one 
season Tephrosia consonaria would not touch beech, but fed up readily 
enough on birch, and Ennomos erosaria reared upon oak, would eat 
nothing but birch in the next batch. 

It is sometimes considered desirable, and occasionally even abso- 
lutely necessary, to supply captured larvsB with.food procured, if not off 
the same tree or shrub, at least from, the same locality as that in which 
they previously fed. 

The larvcB of coast species are at times exceedingly hard to rear when 
the attempt is made to feed them up in inland situations — in such cases 
it is frequently imperative to procure food from the sea-side ; but there 
is another ingenious alternative, namely, to damp the food with sea- 
water, of which a supply must be kept on hand for the purpose, as, for 
example, in breeding Mamiestra ahjecta, &c., though sometimes «^^\^ ^ 
substitute food, when sprinkled With sea "brave, VtXV «iisw«« \ts&V«s^ ^^ 
the native food, as in the instance of Bomh-y® castTetvsls,^>c:v2iv^^^*<^^^''' 
OB pickled wild cherry. 
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All food Bhonid be rigidly searohed over for oannihftlii and other 
Termin before admitting it to onr breeding-oagee. 

Lichens wnd mones, when they hare to be employed aa food, ■hoold 
be oolleoted damp, and with the enbatance to which they are attached 
adherent if possible, and they should be renewed whenever they oeaae 
to look fresh ; bnt the old food shonld not be hastily oast away ; it shonld 
be pnt by, under cover, and carefolly watched from time to time for any 
larvsB which may tnm np, especially if at the time of changing any were 
wiMwiTig • and this reminds me that it is well to know the number of 
individuals in a brood, for one can then be certain whether they have or 
have not all been shifted. And it may also be laid down as a general 
rale that there is much greater chance of a successfol result in the way 
of imagos when we are content with a moderate number of larvo, than 
when we collect^ or retain for ourselves after egg-hunting, a large crowd 
of the larv» of any species. 

The management of internal stem or root-feeders, seed-feeders, &c., 
has already been reforred to, see page 15. 

Wood-feeders may be kept in flower-pots or wide-mouthed bottles^ 
with wire-gauze covers, or in tins (for nothing in strength short of tin or 
earthenware and wire-gauze will defy the jaws of Cossus), being allowed 
either to remain in the logs, branches, or twigs in which they were 
originally feeding when removed, or else supplied with the fresh out (but 
not wet) sawdust and chips of their food. The tins should be freely 
perforated, and a sharp eye should be kept for mildew, which, when pre- 
sent, should be removed, and firesh food supplied. These remarks simi- 
larly apply to bark feeders. 

Larva feedmg on vegetable refuse, dried fruit, honeycomb, feathers, 
hair, dung, &o., may be kept supplied with their food in suitable boxes ; 
no particular precaution being necessary beyond securing the prisoners 
from escape, and the prevention of mould. 

ManlplllatlOllri — ^The diversified habits of larvsa, from their ex* 
elusion out of the egg forwards, frequently perplex the breeder as to the 
best means of managing them. To begin with the juvenOes : some of 
them will not take kindly to their food ; and this oiten happens if a 
substitute have been forced upon them in lieu of their legitimate diet ; 
they become restless, crawl wildly about, flock to the lightest part of the 
cage, squeeze themselves through ridiculously small apertures, entan^e 
and suspend themselves hopelessly in festoons, and in fact do anything 
rather than settle down rationally to their breakfasts. Such individuals 
should be reared, until more accustomed to their new mode of life, in 
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edr-tiglit jam-pots, the tope of which are oorered over with green glass, 
lor the purpose of darkening the interior of the vessel ; a oonditioa of 
things nsaally promotive of qnietnde among the brood — qnietada giving 
time for reflection, and rise to second thoughts (proverbiall j best) that 
the cravings of nature should be satisfied even though the fare set befiMre 
them be not precisely to their palate, and the apartment suggestive of 
the converse of their ideas of liberty ; moreover, at tiiis, and indeed 
every stage, they should not be overcrowded. 

Then, again, others drop by silken threads on the approach of real 
or imaginary danger $ a wise provision, as I believe, for thmr preservation 
against birds and also cannibals, which, of course, could not well follow 
them down the thread. These, too, are most easily and best fed in air- 
tight cages ; but in their case the green glass cover may be dispensed 
with. 

It is the peculiarity (evidently in some way connected with the well- 
being of the creatures) of certain larvss to make their first meal off the 
egg-shells, or part of them, from which they have recently emerged ; 
others, for some inscrutable reason, shedding and devouring their first 
skin (and, in the case of Dicrarvwra vinvla, every skin they cast), before 
betaking themselves to their more orthodox mode of living. These should 
be left alone to crawl to their food ; indeed, it should be put down as a 
rule that stationary larv8s (especially little ones) should never be meddled 
with ; while crawling larvra are generally in want of some attention. 

Nor must it be forgotten that many small larvss (and big, too, for 
that matter) render themselves invisible by mining, entering buds, and 
spinning together leaves ; or elude our vigilence by closely fixing and 
assimilating themselves to the twigs, stalks, mid-ribs, and edges of the 
leaves of their food. With such experts to deal with, gretA, circum- 
spection is necessary in the changing process, not only that none of our 
cares may escape observation, but also that no clumsy, handling may 
bring grief or even demolition to the tender objects of our solicitude. 
When larv89 are known to have this sort of propensity, it is best to 
supply them with as small a quantity of fresh food as is consistent with 
their requirements, and in changing the same to let all parts remain 
which are in the least degree suspected of, or capable of, ccmtaining 
occupants. 

N.B. — Of course, when pellets of excrement, even though in the 
case of certain neophytes microscopic, are observable, it may be taken 
for granted that (always excepting the presence of interlopers introduced 
with the food) our " cares " are availing themselves of their diet. 

Having thus touched upon some of tho ba^i^A oil \i\>(Nft\Nr^'5ia^*^»a»5s». 
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act as obstacles with which the Uura-rearer has to contend, let us see in 
what manner other habits may be tamed to acconnt in assisting as in 
the changfing process. Firstly, sometimes a very slight jar or eren a 
pnff of breath will dislodge pretty nearly every tenant of the bunch of 
food, — in which case we can quickly transfer them to the jam-pot, or the 
cylinder tnmed topside (mnslin end) downwards: in the latter case 
they will not be long in attaching themselves to the mnslin. Secondly, 
a more or less sharp jar will ^cause certain of them to lower 
themselves by threads, by which they may be readily shifted on to the 
fresh food. Thirdly, a slight tonch with a camel's-hair pencil cansea 
others to fall perpendicnlarly downwards ; while a fourth batch exhibits 
a very keen sense of the proximity of newly-gathered food, and may be 
left to find their own way from the stale to the fresh supply, and so on. 

In conducting the changing process I would impress npon 

the reader the advisability of first preparing a duplicate cage (whether 
jam-pot, fiower-pot, or cylinder), by " sweetening " it with free currents 
of dry fresh air, and then stocking it with a proper quantity of ap- 
propriate food. In the second place the contents of the cage to be 
operated on, live-stock and aJl, should be turned out on a large white meat- 
dish, an utensil possessing prodigious advantage8 over the more-often-used 
sheet of paper, bpth in point of cleanly whiteness of material and also in 
smoothness of surface, such as would puzzle even an ** lubricipede " to 
escape fjx)m ; while a similar attempt on the part of a geometer would be 
simply preposterous ; indeed, the position of most larvte on the glazed 
superficies is much that of an incipient skater down on the ice, and 
gladly as a rule do they avail themselves of the proffered twig : easily, 
too, may such as spin threads be lifted by their silken appendices with 
the aid of a camel's-hair brash, and transferred to the newly-prepared 
quarters ; while those that sham death can be literally shovelled into 
their fresh domicile. 

The old food having been jarred over the dish, and larvsB which fall 
transferred, should next be searched over for such as show no disposition 
to leave go their hold, and these latter may be detached by clipping off 
earefully (for if done with a ** snap '* the larvse are jerked away) with a 
pair of scissors the portion of the food on which they rest, and allowing 
the larvee with the pieces thus cut off to fall gently on the fresh supply 
of food ; for I hold that, though several kinds of larvsB do not appear to 
sustain injury from tender handling, it is, as a rule, neither necessary nor 
desirable to touch them with the fingers. Painfully undesirable indeed is 
/^ to handle the larva of Porthesia chry 8orTKoBtt,«.ud o^tor YksicY larv89 in less 
'iegree, for should their easily detacYi«d apmea \»coTQft«9V'^\Q^'^^^»'l 
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tender part of onr Bldn, an intolerable irritation is prodnced, which is 
very difficnlt to alleviate. Indeed, on the Continent, the hypersBsthetic 
symptoms produced by the larva of Cnethocampa proeessionea and 
pityocamipa have been known to result even in death. The old food 
should nofc always be thrown away at once, but lefb on the glazed dish 
for future examination, in the event of there being amongst it any larvss 
which may have eluded us. 

Lskrvce which in Nature hybemate must either be stimulated by 
warmth and fresh food to feed up unnaturally fast, or else through the 
winter must be exposed to out-door temperature. 

Some hybemating larvas are full fed before taking up their winter 
quarters, in which case they will of course feed no more. Others exhibit 
no desire for food until the spring. But not a few come forth during the 
warm days and evenings of winter and early spring to practise with 
their jaws. These latter, when reared in captivity, require some attention 
on the part of the breeder. Of a certainty however, as trees and shrubs, 
with the exception of evergreens, are bereft of foliage in winter, larvn 
feeding ordinaiily upon them must, if they have to eat at this season, 
content themselves with other pabulum in the shape of non-deciduous 
plants, of which arbutus, laurustinus, ivy, heath, and fir are the greatest 
favourites, or low-growing plants, such as forced seedlings of knotgrass 
(strongly recommended), chickweed and groundsel, plantain seeds, as weU 
as grasses and mosses ; though in the oaseHof some low-feeding larv89, 
especially geometers (AddalioB), they are quite satisfied with nibbling 
during the winter the withered leaves and stems of the plants on which 
they have been reared ; but this does not prevent their keeping a very 
sharp look-out for the earliest buds that come in spring. 

I may just note here that, as water in its metamorphosis to ice is apt 
to inconveniently expand our vessels, potatoes, turnips, and carrots are 
serviceable not only as supplying moisture in its place, but also as a pro- 
vender, it being sometimes found that larvffi, on becoming aware of the 
presence of the tuber or roots, have availed themselves of them as food. 

Hyhemating hmry la/rvm must during the winter be kept dry, or in a 
weU- ventilated place, otherwise the damp seems to hang about their fur, 
and causes them to be attacked by a white fungus which creeps through 
their frame and speedily destroys them. Smooth larvse, on the contrary, 
SOem to require the natural dampness of the soil ; most of the hybemating 
larvee of the Noctuce require hiding-places, seeming to quickly pine away 
if not freely supplied, for the purpose, with soil, dead leaves, &o. For 
those of Orthosia, XantMa, Noctua^ Ac, pieces oi\iwV,\iT^i6\x0jfic<j.\s(OTs^ 
bits of flannel, &o., may be employed; -wWletot Agpro\w*«iA^l«^^i^iMsc^ 
B considerable depth of sand or Ene ewrt^ \m tiooeaiwrj . 
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NoTE^ — ^The late Mr. GKbaon used sfcronglj toreoommend that dnring 
the winter all cages oantaining larrsB shoald be placed in front of a 
window facing the east or north east, so that the inmates might be 
kept as oool as possible. This he considered of vast importance ; and 
his very greaJb success in rearing hjbemating larrso, so generally looked 
upon as stumbling-blocks in the path of the breeder, added mnch force to 
his suggestion. As soon, however, as food could be procured, he supplied 
ihem with it, and simultaneooslj endeavoured to rouse them to activity 
with all the natural heat of sun-rays at his command. 

A word or two is necessary concerning the treatment of cannibal and 
Ticiously-disposed larvas. Some, such as Cosmia tra/petzina, have such 
depraved notions of gastronomy that they cannot always be trusted even 
with their own brothers and sisters. — these must, of course, be fed 
separately. Others, which devour larv» with avidity, feed up harmoniously 
enough vndeir m, such are the blood-thirsty Bcopehsoma sateQitia, Tcemo' 
eampa rMmosOy and CrocaJUs eUngua/ria ; they must not be stinted in their 
food, though, for the cravings of a hungry stomach would probably render 
them conveniently oblivious of the ties of relationship. I suppose, too^ 
they should be supplied with living animal food occasionally ; but it seema 
a horrible thing to recommend, and it is doubtfdl whether it is absolutely 
necessary. Again, certain larv89, though not actually camivorously 
disposed, but at the same time not naturally meant to live gregariously, 
act in a quarrelsome, snappish, and vicious manner to other larvsa crossing 
their path or interfering in any way with their comfort, often by their 
bite causing the victim to dwindle and eventually die : these individuals 
also should be placed in solitary confinement: others not naturally 
cannibalistic (at least I suppose not), would appear to assume the habit in 
oaptivi^, as the account of that of Theda quercds coolly demolishing the 
pupa of his more advanced brother seems to indicate. A weather eye 
must be kept open for such customers, and their propensities oiroum- 
▼ented. 

Then, again, nothing is more common with careless breeders than 
for the peaceable hawk-moths, ** kittens," and other larvsa, when kqpt on 
short commons, to nibble oS the caudal i^pendsges of their relatives, 
an operation which I am by no means sure does not originate in their 
erroneously considering these excrescences to be of a vegetable 
character. 

What a blessing to the slovenly would such larve as those of 

Qhtiula pa/ncraMi be ! M. Milli^re thus quotes firom a letter of his Mend, 

M, Daubei — "They eat the leaves of the Pcmcratmnif then the flowers, 

iibe aeeda (if not too jforward), and the root, wbioh th.ey attack in the last 

place/ and when thoj liaFe demoliahed the \ifii\b, 'wVn.Oo. ^i^^^i ^cAd^'^^V «a 
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if it had been ground up by their powerfol mandibles, thej eat their 
frass ; and curious to tell, those whieh are nourished after this strange 
fashion, undergo their transformations quite as well, and prodnce imagofl 
quite as fine, as the others ! ! It is the onljlarra which has this peculiarity." 
M. Daube is pretty nearly right in his latter supposition: Oeleehitk 
cerealella is the only we know of. 

The furore to possess <* varieties" (so called, for under rariation, are 
now-a-days included aberrations, malformatioBS, and even examples of 
hermaphroditism), which rages among British Maoro-Lepidopterists, to- 
gether with a growing interest by students in all branches of Natursd 
History touching that vexed subject — the variation of species — has 
opened up a vast field for enquiry as to the influences which produce 
these interesting freaks of nature. 

^^ Variety-breeding,^ as it has been not inaptly termed, though 
yet in its infancy, would appear to offer the most practical means of 
arriving at something like a definite solution of the mysfceiy, and as thia 
art comes within the province of the larva rearer, I purpose glancing at 
those influences which are supposed to act on the preliminary stages of 
insect Hfe to produce variati(HL in the perfect state t to be brief then"-* 

Influenoes acting ab initio. These may be accidental or 
hereditary— with the former we have little to do, but they may account 
for the formation of certaLu monstrosities in which organs are multiplied, 
suppressed, or modifled through error in the primary impulse. Heredi- 
tary influences, on the other hand, will account for a large proportion of 
varieties, and may without doubt be turned to account as well by the 
variety breeder of insects as the Herefordshire feurmer or the pigeon fiuicier, 
by the careful selection of parent stock with a view to peculiarities, 
whether structural or ornamental, being reproduced in the progeny. 
Of this we have (e.g.) instances in the rearing of negro varieties firom parents 
more or less tainted with melanism ; and of imperfections perpetuated, 
as in the firequent recurrence of individuals wanting a hind-wing, which 
may be noticed even at large in Maccvria notata. That these are tha 
results of hereditary infloenoas would seem to be demonobrated by the 
fact that, while certain species have a tendency to vazy in the above aad 
other manners, few species are liable to the same extent of variationt 
and many i^iparently to little or even none at alL 

Of course it must be understood that these hereditary peonliaritiea 
have originally been acquired through some accident, or by the force of 
surrotmding oonditUms, and have in the OQ«ixiid oil ^jBnsn^tfscA\)R»:s«»'^^^ 
petuated in what is termed a yariabla mipm«i) ot \& «bTan» ^A 
pma&ntiDg appeaMe diflbre&oeii ftOfOk ^e t^igtoaiSL totm. 
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Topographioal inflaenoes we have now to deal with, these aefc 
in greater or less degree on the fanna of a diatrict throagh the nature of 
the locality ; and among them the soil espociallj wnnld appear to exert a 
potency, since we find certain species varying according as they may 
have i*eprodnced, generation after generation, on a chalky, peaty, gravelly, 
or other soil. This caase probably acts indirectly through the vegetation 
of the respective districts which doubtless andergoes 'some modification. 
Somebody speaks of a chemical variety, too, and gives the case of EUopia 
fdsdaria and prasimaria as an example. 

Food we have next, and whatever inflaence this may exert most 
naturally be upon the larva ; but of the fact that it does operate in 
various ways to modify the future imago we have ample proof. The 
colour of the perfect Tortrix viridana is a familiar example of the power 
of food to produce variation in the imago, and there are many other 
instances of so-called phytophagic species, races, or varieties, chiefly 
among the Mioro-Lepidoptora, which might be adduced. It must not, 
however, be understood that, as a rule, changes of this kind are vnrought 
in one or even in ten generations. Alteration in the colour of the larva 
brought about by the agency of food may be observed in Eupitheeia 
absyntJUata and other species, in which there is a tendency to assume the 
tint of whatever flower they may be feediog upon ; and again, the colour 
of the silk of which the cocoon of the HaUas prasinama is formed, 
depends on whether the larva had previously fed on oak, hazel, &o., We 
see, too, that species single brooded on one plant have a tendency to 
become double brooded on another, as in the case of Orgyia gonostigma 
reared respectively on oak and willow. And, finally, with respect to that 
unsatis&otory pet of the variety-breeder — " the tiger" — many dark 
specimens have been attributed to the agency of coltsfoot, lettuce, and 
other pahuldi but the late Peter Bouchard used to say of one of his best 
varieties, that he could account for it in no other way than that the beast 
must have lunched off some bread and cheese which had accidentally 
fallen into his den. 

The influenoe of light (upon the larval and pupal stages 
especially), through which it is averred the future imago is rendered 
darker or paler, according as its action may have been intense and pro- 
longed, or nearly wanting and of short duration, is certainly worth the 
while of the variety-breeder to test the value of. 

Atmospherio influences which operate chiefly upon the pupa, 
hold a prominent place, and under them may be classed what may be 
denominated the <' thermic,'* retardation or aooeleration of the com- 
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pletion of this stage ; and this, like other oauses of variation, appears to 
affect the individaals of certain species more than of others ; for while, on 
the one hand, it is affirmed that the imago of PierU ra/pas is unaffected bj 
the length of duration of the pupa state (the pupsB which should produce 
the peculiarities of the so-called spring brood doing so whether the 
perfect insects emerge before or after the pupal hybernation), it is equally 
patent, on the other hand^ that the corresponding brood of Selema ilhis* 
traria is considerably modified by the length of time which is passed in 
the pupa state, those pupaa which hybemate producing what is termed 
the spring brood, those which do not, the so-called " second summer 
brood," the latter in nowise differing from the ordinary summer brood. 
Again, by similar agency, we may, as a rule, account for the greater 
darkness in tint and markings of many northern, and especially Scotch, 
Lepidopterat as compared with corresponding southern types, since many 
species double-brooded in the south are single-brooded in the north, and 
others which here pass but one winter in the pupa stage are apt, in the 
north, to remain in that state over a second winter, or even for a longer 
period. Dampness and dryness, too, may be added as atmospheric 
influences acting chiefly on the pupa. 

Glancing back, therefore, we see that the would-be variety-breeder 
has the option of certain lines of action towards the end he has in 
view. First and foremost, he may, by judicious selection of the parent 
stock, enhance his future chances of success, if not in the first, at any 
rate, in succeeding generatiqns : he may, if he be patient and of a 
peripatetic turn, avail himself of locality or soil ; or he may bring to his 
aid the influences of food, light, heat, cold, moisture, &o. 

It is here, perhaps, just as well to add that direct injuries, by any 
means whatever, to non-vital parts, especially of the pupa, tend to 
produce variation, or rather monstrosity, in the imago ; but this hardly 
comes within the scope of variety breeding ; it is rather a connecting 
link between the legitimate art and those ingenious delusions which may 
be classed as post mortem varieties, and which are not infrequently 
indulged in by the unscrupulous, the sordid, and the envious — I allude to 
such mordid practices as imitating varieties, or even rarities, by the 
aid of the paint brush and wasted talent, the manufacture of hermaphro- 
dites, the clumsy artifice of dyeing by saffron and other agents, the 
conversion of greens into orange, bleeching by exposure to strong light or 
the fumes of sulphur or chlorine, — ^impostures which are only mentioned 
to put the young entomologist on his guard, and which may generally be 
pretty easily detected by meams of the relaxing jar or a strong lens. 

The ailments of larvn have been so little stodiad tkha^^^^xAk 
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h not that the nil>|eot of '* Management ** seemB to deinaiid that attention 
at least shonld be oalled to them, I wonld prefer to omit them altogether 
from these notes. For if we except thoee mysterious maladies, mus- 
oardine and cholerine, oonoeming which nntold volnmes have beeo 
written, with the minimnm of practical resnlt, caterpillar nosology can 
■oaroeij be said to be eren m its in&ncy. 

Direct injuries, snch as mutilations, womids, bruises, Ac, 
resulting from accidents, bites of other lanrsa, attacks of enemiesy 
unlucky knocks by the beating stick, or otherwise received, are noi 
necessarily fatal, and to the lorers of malformations, may even be 
productive of cherishable abnormities in the fbture imago. We can do 
Httle more than leave them to take their chance, placing them out of the 
way of further harm, and stopping the flow of exuding lymph by the 
Implication oi powdered chalk to the wound, but of course the scab 
formed afterwards will interfere with the next moult, so that whenever 
that event comes about, the larva (if worth saving) may be assisted bj 
means of warm nooisture and the meohanioal measures mentioned forther 
on under ** moulting sickness." 

StJTiga of lohneuinollCly &o., come next, and when the eggs of 
the parasites are not too deeply deposited, and of course before they have 
hatched, it is often no difficult job to destroy them either by omshing 
them with finely pointed scissors or pliers, or removing them by the aid 
of a darning needle, it being sometimes necessary to steady the larva by 
holding it gently between the finger and thumb of the free hand ; but I 
see no reason why the subject (especially if it be of an irritable tempo- 
xament) shonld not be placed under the influence of pure (not methylated) 
ohloroform, since larvsB are readily affected by, and readily recover frcm. 
the effects of, this agent. N.B. — When stung, the hairs fiJl off. 

Frost bite. It has been stated that larvae, which have been so 
stiffly frozen that they might have been easily broken, have been known 
to recover. The chief thing to be remembered in the treatment c^ sudi 
eases is that the thawing should be effected very gradually — rapid thawing 
being dangerous ; the best thing I can suggest is to cover them up in 
snow ; we should remember that prevention is better than cure, and that 
the larvae of species which naturally inhabit warm situations cannot bear, 
and ought to be protected from, any degree of frost. 

Suffooatiozi. This of course happens whenever the passage of 
air through the spiracles become obstructed, the most common cause 
Aaag£r mxboieimm, fat larva hare aa tmaooc»iitoXjteTBaco>^^ 
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suicide in the water Tessels of breeding cages whenever they can get a 
chance ; still after being immersed for even ten or twelve hours, their 
case is not utterly hopeless, for though they may appear bloated and 
stiffened with water, yet if they be dried gently on a piece of blotting 
paper, keeping them in motion the while, and exposing them to the sun, 
the chances are that, if they be not too &r gone, they will recover ; and, 
for aught I know to the contrary, the school-boy's old remedy of 
resuscitating drowned flies by covering them up with salt and exposing 
them to the rays of the sun might prove effective, onl/y I have my doubts 
as to the effects of damp salt on larval sur&oea. 

Starvation. This may depend on defective supply of food, or the 
use of an improper diet, or the presence of excess or deficiency of Ught, 
as the case may be, may cause the subject of it to sulk and pine away. 
The treatment is, generally speaJdng, obvious enough, but sometimes we 
find larvsB feeding well enough for a time on some particular kind of food, 
and then unaccountably falling off their i^petite ; under such circumstances 
change of diet should be tried, ventilation, 4bo., should be attended to^ 
light (and even in some cases, rays of the sun) should be admitted i 
rinsing the food in fresh water, or exposing it to a shower of rain : and 
as many larvae have a predilection for sweets, the food may be washed 
with syrup and allowed to dry, or sugar or treacle may be added to the 
contents of the water vessel with a view to imparting a flavour to the 
food ; in the latter case, however, we must be oarefiU that the mixture 
become not mouldy or acetous. 

Surfeit. Many larvsB, especially such as are large and smooth, 
when permitted to gorge themselves with two juicy food, have a tendency, 
particularly when about three-quarters grown, to beoome dropsical and 
die. The remedy would appear to be to feed them on dry mature leaves 
gathered from bleak exposed situations, and moisture should be excluded 
fr^m the cage. 

Cramp. A night passed on a cold snr&oe is often suflBloient to 
paralyse the pro-legs of larvae, especially of such as are young and tender 
under these circumstances they are unable to retain their hold when 
placed upon their food : perhaps the best plan is to put them on some 
such surface as a piece of blotting paper, in a temperate situation, fresh 
leaves of the food-plant being strewn about within reach of the sufferer 

IiO w Fever. Undoubtedly larv«d «aS£ec tecoox %i ^\i\A^kssQaik.^ffiRfiiaM!v 
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and it appears to be very fatal among the members of any affected 
batch, though apparently not ooromnnicable firom one to another, a"<^ 
distinct, species. It is donbtless engendered by bad feeding, ill venti- 
lation, proximity of decaying vegetable or animal matter, Ac. ; the 
indications therefore are that these should be removed as early as 
possible, and the healthy larvsB should be kept separate fh)m those which 
show the slightest signs of the disease. The use of a small quantity of 
Gondy's disinfecting fluid in the water vessel, too, could do no possible 
harm, and might prove beneficial. Somebody has sug^geeted that 
immersion in cold water has a beneficial effect in this disorder. 

Irritability. Some larvae are naturally of a waspish, irritable 
disposition, biting and striking violently at anything or any other larvsd 
which may cross their path or come in contact with them ; others become 
ill-tempered during, and for a short time after, their moults, when the 
skin appears to be very sensitive ; or this irritable state may be due to 
the recent sting of ichneumons, the presence of aoari, Ac, requiring our 
attention. LarvsB thus affected should be kept as little crowded as 
possible, and, indeed, if necessary, confined in separate cages. 

Moulting Sickness. Larvae of some species, even in confine- 
ment, appear to experience but little difficulty in casting off their effete 
skins; others, on the contrary, and of these chiefly those of the 
Butterflies, Sphinges, Bomhyces and Psetido-hombyceSt apparently naturally 
undergo a comparatively tedious and painful process of ecdysis ; the 
appetite of the catepillar thus affected leaves it, it firequently seeks some 
retired spot, and having spun a fewer or greater number of silken threads, 
attaches the hooks of the pro-legs thereto, and then, after the lapse of a 
longer or shorter interval, bursts the now useless covering which invests 
it, and makes its exit. During all this the larva should, as a rule, be left 
to its own resources, but sometimes it may be observed that it is incapable 
of freeing itself, in which case assistance must be rendered before pros- 
tration takes places, by slitting the old skin with a couple of needles 
earefully manipulated, cutting, by very fine pointed scissors, the skin 
round any scab which may have been formed over a wound, and pegging 
down the skin in cases where the pro-legs may have become detached 
from the transverse silken threads, assisting meanwhile the operation by 
moisture and warmth. It is very important to discriminate between the 
above sickness and cases of starvation, since the treatment required in 
the latter case is necessarily converse of the above, and a conclusion 
respecting this may safely be arrived at by attention to the following : — In 
iJie starred larva the oapital segment la oompax^i^i'YC^^ oi 'k^dsQK3e'^^i;yii&^ 
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proportions— it is, in the moulting larva, very small j the skin is plump 
and tense in the latter, while that of the former hangs looeelj ; the silken 
transverse threads too are absent in the victim of starvation, which also 
exhibits a restless desperation in searching for food to appease its hanger, 
sometimes snapping at pieces? of firass and other sabstanoes, and as 
hastily casting them aside, the monlting larva, on the other hand, remains 
stationary. 

Diarrhosa. This is generally oansed by improper feeding with too 
jnicy or too relaxing food ; in snch cases, diy stonted foliage gathered 
from bleak exposed situations, mature leaves, astringents, such as dark- 
coloured oak leaves, madder, &o., should be tried with such larvss as will 
partake of them, or the food may be sprinkled with powdered madder, 
chalk, &c. The converse of this complaint requires to be treated with 
the young, juicy, immature leaves of the food-plant, and, in certain cases, 
mostly among the NoctucBt the administration of lettuce and other natural 
purgatives will have a salutary effect. 

Fungus* This is particularly apt to attack luuiy larvss, especially 
such as hybemate, the subject — having doubtless first become unhealthy 
from confinement in a damp, ill-ventilated atmosphere — ^is attacked by a 
species of didmm, after which it is generally '* all up." I do not know 
how far the use of hyposulphurous acid or the hyposulphites might be 
applicable, but their effect might be tried. The natural preventive is, 
doubtless, exposure to the sun*s rays, and most collectors must have 
noticed that the hybemating larvss of Aretioy Spilosoma, and others, take 
every opportunity of sunning themselves, as if for the purpose of drying 
their coats ; when there is no sun visible, currents of dry air will, probably, 
be the best remedy. 

Compared with the other stages, the larva state possesses the 
greatest interest, not only as being the disguise of the future insect, but 
because in this condition, all its growth takes place by assimilating to 
itself a certain amount of vegetable sustenance. Their forms, habits, 
&c., are also remarkable. 

The quantity of food consumed by the larvae of many species is very 
moderate, and their full growth is soon attained, '?tY^<& o\Xi«c ^s^^csr;^ ^"^ 
an astonishing quantity, and their alow grow^ «o«iaa ojoa^ \n»^^i!Q5Qa^» 
to ibeir insatMle appetites and prolonged Aa^r^vX «sa*«nn» \ "^^"^ ^wws*' 
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ns thoQgh appointed to defoliate trees and plants. In this respect the 
smallest speoles, especiaUj when gp?egarioas, sometimes exceed in 
mischief the larger kinds. 

Oar hedges and gardens frequently arrest our attention by the 
rarages they betray, and forcibly remind ns of the Egyptian plagae of 
caterpillars that devoured every green thing that was in the land. 

Few persons of ordinary intelligence ever see a caterpillar without 
feeling an interest for its beauty of colour, or singularity of structure, 
and perhaps, also, in connection with associations that accompany a 
creature, whose whole life is devoted to eating. But there is^ unfortu- 
nately, with ignorant rustics, too frequently a temptation to crush the 
unoffending worm, especially if of unusual dimensions, and under the 
vague idea of a ** locust,'* doubtless, many a rare and beautiful form is 
often ruthlessly destroyed. 

But larvra also claim our interest for their wonderful structures, and 
the immense amount of variation to be seen in their textures of skin, 
forms, and colours. Some have skins of velvety softness, others of shining 
brilliancy, while some species are rough and shagreened, and some par- 
tially hairy, others densely clothed with hairs : a great variety exists. In 
some the hinder pair of legs are wanting, and an elongated tail substituted, 
as in the DreparUdoB ; and the genus Dioranura gives examples of double 
or forked tails, Vinula is a striking instance, qnaint, and grotesque, with 
its air of ridiculous anger when alarmed or its dignity offended, at such 
times, it erects its head and tail, protruding the fleshy filaments 
telesoopicaUy f^m them, then raising itself to its full height and swinging 
to and fro the thick anterior part of its body, in a jerky way. 

If we turn to the Diwrm we find in P. Machaon a beautifbl example 
of a smooth-skinned larva furnished with forked tentacles protruded at 
will behind the head, and accompanied by a pungent acid odour. 

And in the larva of ApaMmi IriSf we behold the two lobes of the head 
extended upwards, and produced into two oocipitftl horns, its body tapering 
behind to a pointed and slightly divided tail ; and very suggestive of a slug 
in form. 

In the genus Vanessa, and some others, the larvse are encased in 
defensive armour, which no doubt appears formidable generally to the 
eyes of birds, their backs and sides bristling with several rows of 
branchial spines, a perfect cheveaux de frise. 

Thecla BetvloB, with its front segments sloped and flattened above 

towards its diminutive head, appears like a limpid green slug adhering 

^ a leaf. And the popular idea of a wood-louse has often been attributed 

io ibe abape of Lf/ecma AletBiis aad its oaugQEk«c^\ Vn&w^ ^wi ^^Kis^seoiri 
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are the^ to a begixmer^s notions of what a batterfly larva ihonld be, that 
he may likely enough refer them to some other order. In the larger lanrse 
of the SphingidcB, we see them having a oorved horn pointing backwards, 
like a veritable tail, and io the Smervnthi another variation in the form of 
the head, whioh is triangular in shape. These larger hawk moth cater- 
pillars are familiar enough ; but it is not withont some misgivings that 
the soft whitish maggots of the SesidcB are for the first time accepted 
as the early stage of the clear-wings. 

Chofftoccmvpa elpenor has its fh>nt segments rapidly tapered towards 
its small head, and it can elongate them at will, reminding one of the 
prehensile trunk of an elephant, or contract them in such a manner as 
to give it a hunch-backed look. Then in the tribes of hairy larvss that 
succeed, what variety of arrangement is to be noticed in the tufts ! and 
it is strange also, to find this hairiness suddenly appearing in a species 
here and there among the NoctuoB, and even in the Qeometrcs {Aplasta 
ononwria), not to mention the Flumes. 

In the hairy larvss of Baaychdra fasceUna and pudAbimda we see 
bundles of hairs so disposed as to look like veritable shaving brushes on 
their backs, and a longer tail-like tuft behind, while Orgyia gonosHgma 
has in addition on each side in front a long whisk of hairs, with clubbed 
tips, standing upright like horns. A large number of genera amongst the 
Noctumi are hairy, and we may mention Aretia Caja as an example of a 
larva having raised wort-like tubercles, from which hairs diverge in all 
directions, so as to completely hide its body beneath them. Others are 
densely clothed with parallel hairs, growing in various directions, a 
fiuzdliar instance of which is known in Bomhyx qtberc&s. 

The genus PsycTie shows us larvso inhabiting cases made of bits of 
heather, stems of grasses, particles of leaves, &c., &c., and the move- 
ments of such strange objects are very curious; only one or two 
segpnents of the occupant can be seen when it is in an active condition. 

An ominously threatening creature is the larva of Stomropus Fagi^ 
especially when alarmed : its front segments are furnished with remarkably 
long angular jointed legs, which it plays with a tremulous motion, and 
its hinder segments are enormously inflated and erected, and terminate 
in two filamentous tails, making one hesitate before touching such a 
scorpion like object when met with for the first time. 

Noiodonta eiczac is a very striking form, when at rest its head and 
tail is erected, and its body bent and arched, which curious posture is 
rendered more striking by a hump behind, and two long curved onea on. 
the back. 

Lophopterya eamOina if remarkable for \«i\ii«^'maa^^^^^'«»'^ ^^2fl^ 
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hnmp behind, two short fleshy projections, bearing two or three hairSi 
and its favonrite postore in repose is to bend back its head and front 
segments, and elevate the hinder ones into a curve that seems exhaustive 
of mnscnlar power. 

In the group of Noetuina, the gpreat balk of species are remarkable 
for having smooth skins, and as being, in a general way, tolerably 
nniformily cylindrical, yet they present g^at variety of proportion 
between length and thickness. 

CucvlUa verbasci is a good example of the few smooth, brightly- 
oolonred larvsB that feed by day ; these conspicnons fellows seem to be 
sufficiently acquainted with the idiosyncracies of their avine and other 
enemies, to be aware of a noble trait in their character, which may be likened 
to that of the Sportsman who despises a battue, or a man who prefers 
to work for his living, rather than pick up a loaf at the Union ; for 
though birds certainly will devour them readily enough, when put to the 
shift, and do not seem to object to their flavour, they certainly prefer 
hunting for their game — so do I. 

Amongst the QeometrcBf with ten legs, we see some very remarkable 
forms, distinct from any of those previously mentioned ; in most instances 
the anterior and posterior segments being much shorter than those of the 
middle, that are not famished with legs. Some are very elongated, as 
0. samihucariaf others short and twig-like with prominences, as R, 
eratcBgata, which, by-the-bye, has the exceptional number of fourteen 
legs ; and in P. syringa/ria^ we have a larva of great singularity with 
two pairs of projections on his back, the hinder ones elongated and curved 
generally keeping itself in a close loop-like form. 

The larvs of Selenia are very like thorny twigs, the hinder pair of 
the anterior legs having much the appearance of thorns, the humps and 
swellings behind favouring the resemblance. 

A. heftuloAria is not easy to detect from surrounding twigs of oak, 
with which its form exactly corresponds. In short, examples of the 
forms of every kind of twig, gnarled, knotted, prickled, rough and smooth, 
are represented marvellously amongst the Oeometers, And even so 
accomplished a larva-hunter as Mr. Hellins himself confesses, that in the 
space of an hour he not only mistook the larva of Angerona pnmaria 
for a twig of mountain ash, but also, a twig of mountain ash for a larva 
of A, pnmaria. 

Oeometra papiUoruvria presents a larva with forked head, and a fork 

on the next segment, and having humps, and a shagreened skin, looMng 

not unlike a birch catkin for which it might readily be passed over ; and 

J'Aorodesma bajulaHa clothes itself with particles of leaves in such a 

maimer aa to eaiaxelj disgoise its laxval vppoaxwnfie. 
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It 18 perhaps, now-a-dajs, rather dangerons ground to tread npon ; 
but still to the practical Entomolog^t — collector, if you will — there is 
something very interesting, in more senses than one, in the wonderfnl 
powers shown by larvss in defying detection, and one cannot resist just 
skimming the snr&ce here with a few words — not stopping too long, 
lest some angry philosopher, with a sledge-hammer theory on the struggle 
for existence, shonld demolish the brains of the poor fly catcher who 
dares to trespass on his domain. 

Those twig-like larvae that feed on birch, invariably assimilate to the 
stems of the fcree, the same may be said of oak and other tree-feeders : those 
that make broom their food are found to be green, exactly like the twigs 
of the plant, and the smaller geometers that feed on low plants, generally 
imitate the stems ; to this wise provision, as well as to their rigid and 
immovable postures during the day, may be ascribed their safety. There 
are some few gaily coloured species though that spin leaves together, 
and feeding between them, are thus screened from observation. The 
greater portion of the NoctucB keep themselves during the day in strict 
seclusion, asleep in their various retreats, coiled up in dead leaves, or hiding 
in reed and other cut stems, at the roots of grasses, or under stones, often 
in chinks of and under bark, and even burrow in the earth ; while some 
few are in the pods amongst the seeds of plants that are appointed them 
for food, between united leaves, &c., all these seem to have the greatest 
aversion from the light of day, and when accidently or otherwise 
exposed to it, evince it by waking up and crawling rapidly until they 
can find shelter and concealment. But the naked larvaB, whose sofb 
bodies are tempting to birds, seem to be so endowed with instinct for 
their own preservation, that but few naturally venture forth till their 
enemies have retired to rest. These play a life and death game at hide 
and seek. 

It is true that the few that boldly remain on their food plants by 
day, and even bask in the same rays, are very brightly coloured, and 
easily seen by us ; and their is little doubt, but that either they are not 
fiur game or are not sufficiently tempting objects to birds in general, 
otherwise, they would assuredly be less numerous than they appestr 
to be. 

The safety of many larvae of Butterflies that remain by day on their 
food, is owing to something objectionable in their odour. Poultry appear 
to have a great dislike to the larvao of Pieris hra8sic€B, frogs to Abraxas 
grossuloflriata, &c., &o., which if offered to them they retire from in disgust, 
and though tomtits, creepers, and other preying bvcd& «jc^ Qpa.\Jaft^«^*^l<2R 
larva that bide in crevioes of bark or obinka oi iR«S\a,^% ^^ ^^'^ ^R^Ska^ 
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thej deyonr the gr«garioiifl lams of Hyponomeuia paMla, that swarm 
in multitudes on apple trees and hawthorn hedges, even though the 
contents of a web would be a oropful. 

Amongst the Bomhye$8 and other larve that may striotlj be termed 
hairy, if we except the ouokoo, which has the reputation of a partiality 
for them, we do not know of any other feathered enemy to molest them } 
for doubtless birds are much in the same way of thinking as the 
Frenchman, who exclaimed, *' Be gar, ze yolk of se egg is ze chicken, 
boot ze yhi-i-ite is ze fodders, I sail not eat feddars to make myself into 
a polster." 

A large number secure immunity from the attacks of birds, &c., by 
the very nature and conditions of their existence, passing their larval 
Hves, as they do, in excavations in the trunks, branches, or bark of trees, 
the stems or roots of plants, or feeding in galleries above or below gpround, 
or, for the matter of that, existing under water, but even these do not 
always escape decimation by the attacks of insidious parasites. 

Amongst some of the smaller groups are species that weave together 
scraps of vegetable substances into dwellings of various configurations, 
within which they feed and escape observation in general, as mere 
particles of vegetable refuse ; others fEibricate neat cases for their pro- 
tection from the materials of their food. 

Thus, we see, larveo have the power in many ways of warding off 
their enemies, they may put their trust simply in fiuth, like a missionary 
among savages, or strike terror with horrid forms and gesticulations, as 
the Chinese do — ^they can wriggle like an eel, leap like a salmon, swing 
like a Leotard, or run like a Deerfoot upon occasion, they play at whoop, 
only they do not halloo — sometimes they make excavations in wood, earth, 
or other material, like veritable sappers and miners. They take advantage 
of their forms and colours to mimic various objects, or they dress themselves 
up like a jack-in-the-green — a few like the celebrated Slingsby, who 
vanquished the snapping turtle in the dreary dismal swamp, are clothed 
with formidable armour, but a more despicable class, parody the cuttle 
fish, or even come the skunk ; and lastly, not a few hirsute customerB 
are evidently of too indigestive a character for any maw. 

There is much to excite our interest in the various times, as well as 
modes of feeding ; the morning sunshine, the rays of the hot afbemoon 
sun, at dusk, and afterwards, when their food is bathed in dew, and, 
indeed the moisture seems to whet their appetites, as much as the darkness, 
seeing that they often start out for a feed after a shower, some feed on 
and off by day or night, but perhaps the early dawn is as favourite a 
^mje as emy: a few remarks on this Bubjeot yniW. \>q iotTmdi «it ^«^g(9a 19-20 
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As to modes of feeding^ some make holes in the leares, some 
eat the upper or nnder skin of the leaves, some live between the skins, 
some will not eat ribs and so leave a network, some leave the midrib, some 
— ^big ones — clear ribs and all, some love to eat in company, some abhor a 
companion and bite him or eat him np, some eat solid wood, some pith, 
some bark, bads, leaves, flowers, firait, kernels, pips, some roots, some 
live nnder ground and put np their heads and eat leaves which touch 
thegpronnd. 

Bnt interesting as are these habits, yet how much more so when we 
come to consider the wondrons instinct they all display in seonring a 
proper situation for their approcMhing change to the pupa state, not only 
with regard to the exigencies of the wonderful operation itself, but their 
perfect modes of concealment, so important for their coming helpless 
condition. 

Amongst the Butterflies, some attach themselves to projecting 
ledges, copings, ^., of walla^ or under angles of branches of trees, others 
to stems of plants, or hang from the roof of their compact tent of leaves 
spun together ; some of the genus Thecla tie themselves to the assimi- 
lating stems of their food in an upright position, where they appear like 
very natural swellings on those parts, while others even enter the earth 
to escape detection, and some of the SatyridcB and LycoBtiidcB repose on 
the snr&oe in slight hollows of the earth, or partially attach themselves 
to the stems close to the ground, trusting, with their unerring instinct, to 
their dull colours and inconspicuous forms, assimilating with the debris 
aioand them. 

The HeaperidoB enclose themselves in a kind of fnsiform abode, by 
drawing together the two edges of the middle or lower part of a blade of 
broad grass. 

To save repetition, cocoons will be considered forther on, when we 
oosne to discuss the chrysalis state, for although they are certainly the 
work of the larva, they are, nevertheless, constructed for the special 
benefit of the pupa. 

It is a most important thing to observe carefUly the appearance of 
the little larva as soon as hatched, and also at every moult or change of 
skin ; for without knowing its appearance at particular stages of growth, 
we feel puzzled to know even the very commonest of species. 

For want of this observation the larva of Acronyeta aJwi is even now 
only identified after its last moult, when its long clubbed hairs and black 
ooat banded with yellow betray it as a rare species, and it never fails to 
■nrest attention by the singularity of itA s^imoViTO^ \ Xsroib ^i(» Ssi^\«^\3i^^c%* 
gntied tiu^ itepmrhoB history and appeaxttniMa'^uMv^'niQ^*^)^^^^^!'^'^^^^^^ 
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In many specieB the oontinned ohaDg^s at erery monlt after their ezclniion 
from the egg afford a great sonrce of interest to the breeder, but these 
changes have, in some instances, been productive of mistakes by certain 
authors in their descriptions. 

Amongfst a large number of larvas that in their earlier stages are 
comparatively sober in colour, and only array themselves in brilliant 
coats at their last moult, may be mentioned LyccBna JEgon, Q.jlavicomis, 
A, (MibraUs^ T. rubricosa, E. nigra, C. exoleta, &o, ; while, on the other 
hand, a considerable number amongst the NoctwB are more gaily dressed 
in youth, and take to more quiet colours as they approach maturity : 
some that have but little variety of markings through their whole larval 
career, yet entirely change their colour, as from pale green to dark brown, 
or vice versd. 

What to observe. — For a complete history of species, it is of 
course necessary to begin one's observation with the exit frt>m the egg : Do 
all the batch come out simultaneously, or at intervals P — at what part of 
the egg is the exit made — the top or side — by a big or small hole>— 1.0., does 
^e egg-shell remain tolerably whole, or muoh shattered ? Then, again, 
is the egg-shell eaten for the first meal P Then the colour and form of 
the young larva — should be noted ; for some species, such as C. immamata 
and ruaaata, may be seen to be distinct then more easily than at any 
other time of their larva life ; also whether it has bristles which may 
afterwards fall off, or horns or ears (as in Vinula ) which may after- 
wards 8in]c into the body ; of course young larv89, like many other young 
things, have big heads, but a meal or two will cause the body to assume 
its proper proportions, unless the head is to remain strikingly bigger 
than the next segment. In a general way, therefore, this feature need 
not to be noted as any peculiarity. 

Next we observe the change of colour produced, it may be, by the 
food, for young skins easily show what is going on inside, and blush 
green generally at first, till time thickens them. 

Then as to how they feed, &c. ; how they behave when touched ; 
whether they &11 off, curl up, fling themselves about, jump backwards, 
try to bite, drop by a thread, sham death, &o., &c. And a very important 
element in giving a life-like idea of the larva is its atUtude, whether at 
rest or in motion ; whether it rests at length, or bent or curled, and if 
the latter, whether curled sideways or in the same plane, and if so, into 
how many coils P — ^time taken in feeding up, which will also be influenced 
bjr feeding with proper food, for some will collapse if they can't get 
anong^h^^otben will atsurve on, and grow af58axi^\iQia\^«^ «s^ fsaY^^Asy\« 
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Then about hybernation — ^if so, when began, when ended P how many 
Bpring mouUs ? there is generally one, bnt sometimeB more. 

The structure, as well as the colours and markings of the larvB, 
after every change of skin, should be carefully noticed, as well as its 
habits and customs, which are often peculiarly interesting, together with 
its food-plants and the effect of any experiments made with them. When 
these have been done and the figures have been taken, we may con- 
gratulate ourselves on knowing something about the natural history of 
Lqpidoptera, 

Sow to describe. — With a view towards helping on a more 
uniform system of describing larvss, the following hmts, founded on ex- 
perience, are thrown out. 

It has been suggested that some (one or more) common larvae, or 
any one species in each of the greater divisions of Lepidopteray should 
be taken for a standard, and a newly-described species might be compared 
with these, as to the proportions of their bulk, &c., &c., and so a more 
definite idea of what is really meant might be at once conveyed to the 
readers. Perhaps, however, it would not be easy always to get a living 
specimen of the standard to refer to ; in that case, as life-like a figure as 
art could perfect of the species selected might be given in such a work 
as Stainton's Manual — always ready to be used. The only question is, 
whether this system would further the desired end or not, or whether it 
would.be possible for describers to agree in the selection of the species 
for standards P Certain it is, that when we read the description of any 
thing new, we are sure to make some sort of picture of it in the mind's 
eye, and we do this by the help of memory ; so with larvsB, when we 
read the account of some hitherto " unknown,*' we are sure to be com- 
paring what we read with our recollection of other species, and so make 
out for ourselves a mental image of the stranger — too often a wrong one 
after all the describer's pains. Of course it is comparatively easy to 
describe many larv8B very briefly, if nothing more is done than to say the 
colour is green or brown, and that there are some white, or yellow lines, 
or some black marks on it ; but such descriptions are really of little use. 
The plan adopted in Stainton's Manual of giving the generic form of the 
larvsB at the head of each genus, reserving the colour to be given under 
each species, is, of course, a great advance on the former plan ; though 
when the genera consist of one or two species only, this comes almost to 
the same thing as giving the form of each species, and when the genera 
are longer, we find that there are cases where the images form a natural 
group enough, bnt the larvae refuse to adapt VXi^m^^^r^^ ^ft ^^ SsasScj 
arrangementa ; as in icron^cta, Agrotis, Ac^aialu^ H^i>>«T«>iv^ 
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Melanthiaj Melanippe, and ddoHa : still no doubt there are oertain fbtmn 
always to be associated with oertain groapt of L^pidopUm, and we oaa 
talk of a sphinx-like larva, a puss or kitten, a Bomhym larva, or a thorn 
larva, with a good chance of oonvejring at least some approximate notion 
of what we mean. 

Bnt whilst guarding against a too concise method of deeorqytion, it 
is not altogether nnneoessarj to utter a word of warning against setting 
forth the vndwidiMl peeuUaritiea of our examples as necessarily distin- 
guishing the species ; and here experience and careftd observation must 
necessarily tell very much ; for without these one cannot be sure what to 
pass over or what to insist upon : perhaps the difficulty is best obviated 
by the describer being modest enough to say that he is speaking only of 
what he has himself seen, and is not legislating eo eathedrdL for all genera- 
tions of collectors and all broods of larvae from the inspection of a single 
specimen ; and this remark applies with equal force to the dates in the 
life of a larva or a brood of larv» ; because one brood in confinement are 
hatched, or commence spinning on a certain day of their existence, it by 
no means follows that all individuals of that species all over Ghreat 
Britain are bound to do the same ! and the wording of our notes would 
be more truthful if modified accordingly. 

Supposing, then, we have a larva before us awaiting (or, as unfortu- 
nately is generally the case, trying, either by sullen immoveabllity or by 
frantic racing, to avoid) description, it will, as a rule, be found best to 
give first its length, bulk, and form, and secondly, its colour and orna- 
mentation; otherwise, there is danger in many cases of the ooloors 
getting (grammatically) put upon the wrong parts. 

State then first the length, both at rest and in motion — ^if maiyr 
examples can be examined, the average length ; if the larva is contractile ; 
then the bulk in proportion to the length, whether stout or slender ; £ar 
instance, one calls the larva of TriphcBna orhona plump, but tolerably 
proportionate to its- length in bulk, while prondba is more decidedly 
MUyuif and Oonoptera Ubatria slender ; then give the shape of the head-^ 
whether globular, fiattened, square — whether notched or bifid, whether 
retractile or exserted. After that comes the outline or form, and this 
may be taken at two views— first from above, and then sideways ; and 
will be set down as uniform, swollen in any part or tapering, cylindrical 
or flattened ; some cases admit of a single word describing much in a 
small space, such as spindle-shaped, or, if liked better, fusiform ; in others 
it must be done more at length, mentioning whether the segmental folds 
Are deeply marked or otherwise ; next in due order, plates, humps, and 
^Iie shape of the hamps, such aa g\6bu\ax, TpyrocctidjaX, ^od^^-^Soai^, 
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single, or in painii fto.; ridges on oertain segments, and also their 
position— dorsal, lateral or rentral ; then appendages, mostly anal, bnt 
not always so ; in the oase of regnlarly hairy or tufted larv» the point 
of hairiness, with the position, length, nature and distribution of the 
hairs, whether bearing short bristles or longer hairs ; then will come the 
texture of the skin — ^translucent, soft, smooth, glossy, shagreened, folded, 
wrinkled, puckered, and whether the creature is tough to the touch or 
pnlpy; with the usual warts or dots, whether obsolete or distinct. 

A few words are here necessary. Firstly, Lepidopterous laiYtB all faU 
under the general description of being divided by indentation into thirteen 
segments, whereof beginners must remember that the head is number 
one; although in some descriptions copied from old writers it seems as 
if the head were excluded fh>m the reckoning, and the number of seg- 
ments set down as twelve only. In a general way, too, it is not very 
wrong to say that larvss are long and cylindrical — so many species are 
really of this form that it may fiurly be taken as the type. But of course 
when we come to pass any great number of species in review, we find 
their variety, both in form and ornamentation, to be wonderfhl. 

Secordly, the tubercular dots amongst the larvsB of the Noctuina 
and others, from each of which grows a single hair or bristle, are evi- 
dently organs of feeling, and their arrangement as to situation and 
number can be best studied from the larva of either AgroHs segetumj 
QortynafioAJCbgo, Dasypolia tempUy &c., in all of which they are conspicuous 
as horny warts, and when once they are understood we shall find their 
representatives in a vast number of species in each division of L&pidcyptera, 
that is to say the hairs, however minute, will be found if careftilly looked 
for in similar positions ; so that whatever may induce a note on them, it 
will not be at all necessary to allude to the position they occupy, which 
should be evident in the minds of all Entomologists. 

Thirdly, where there is any departure from the usual number of legs, 
that is a most important thing to be mentioned, and should come very 
early in the description ; for unless anything is said to the contrary, we 
assume, in the case of the larvs of butterflies and thick-bodied moths, 
and Pearls, that they have 16 legs a-piece, and in the case of the 
geometers only 10 legs ; deviations from this rule ought, therefore, to be 
carefully noted, and also cases of imperfectly developed legs, or legs 
changed into something else, as in D. virmla, &c. 

Fourthly, it must be remembered that the anal segment is apparently 
sub-divided on its upper surface by a transverse indentation on skinfold^ 
which is in fact the hinge, so to speak, of the MiBjliL-8.^,wi^\N3i&^*fi«k\v\3R«54. 
misrepreaented, even in our own day, in pXctwnsX 'wotVA «a *a^ «i^t»» 



60 CATERPILLAB. — DK8CKIBINO. 

segment, whether from want of knowledge of the external anatomy of a 
lepidopterons larva or from careless haste, it is hardly possible to decide, 
but the numerous mistakes of this nature that exist in otherwise well« 
executed engpravings, from whatever cause, are much to be regpretted. 

And lastly, the third, fourth, and thirteenth segments have no 
spiracles, and those on the second and twelfth are placed a little higher 
than the others, and are generally a trifle larger, and of a more narrow 
oval shape, so that as this arrangement exists in all, it is only necessary 
to describe their colour, unless those on the middle segments should happen 
to be circular, a circumstance worthy of note. 

The bulk, form, proportions, structure, texture, and org^s, of the 
larva having been duly discussed, then comes the— oftentimes puzzling—- 
task of setting forth its colours, and their arrangement. 

And first we may notice, that in most cases the larva has some colour 
or other predominating on the back — sometimes reaching down to the 
spiracles, sometimes not so far — ^this then should be taken first, as the 
ground colour ; then comes the colour of the head, with the lines, if any, 
on it, and starting from these come the lines in so very many cases run- 
ning through part or all the dorsal region ; chief of these is the dorsal 
line, sometimes merely seen as a pulsating vessel through the skin, some- 
times being a Une or stripe of colour in the skin itself; then where the back 
slopes decidedly to the side, comes the sub -dorsal line, and below that the 
broader stripe, at the bottom of which the spiracles are usually situated, 
termed the spiracular, all these three lines maybe bordered by others, or 
the space between them may be filled up by similar lines, or they may be 
interrupted, and appearing as continuous lines only on the front — the 
middle or the hinder segments and be seen only as dots or streaks on 
the others ; still they are to be made out more or less distinctly in the 
majority of species, and greatly assist one as land-marks, so to speak, in 
mapping out the surface of the skin to be described. 

Sometimes lines are quite discarded, and transverse bands are all 
the rage ; and will have to be distinguished, some as being of the gpround 
colour, and others as marks on it. 

Lines and bsmds are easily put out of the way, however many they 
may be, in comparison with patterns, which puzzle one immensely for 
words to describe their outlines and positions ; still, if the position of 
what should be the dorsal and sub-dorsal lines is well kept in hand, the 
pl[^ce also of the fold between the segments noticed, and the existence 
more or less apparent of the (trapezoidal) dots or warts not forgotten, it 
FFz22 often be found that very intricate patterns will resolve themselveB 
'"to comparatively simple elements *, and if t\\e\T ou\AVti«% casivXm oioic&r 
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pared to any tolerably familiar object (snch as a pear, a kite, a lozenge, 
a diamond, a boat, a V o^ & W)* a. better notion can then be more easily 
given than at the expense of a mnch greater number of words achieving 
the same end in a roond-abont way : the direction in which these patterns 
point should not be forgotten ; as also in the case of slanting streaks or 
dashes. 

The back having been more or less successfully got rid of, then 
oome the spiracles, their shape and colour, followed by the colour and 
markings, if any, of the belly ; sometimes this is plain enough, at others 
it is prettily decorated with lines, and in the case of MeUmthia ocellata^ 
there is a V'li^e pattern as distinctly as the back ; the colour of the legs 
also must not be forgotten, and may be given in connection with that part 
of the body to which they most assimilate. The humps, &c., are to be 
distinguished from the part of the body on which they are placed at the 
time it is being described. 

In many closely allied species the utmost care and attention should 
be g^ven to the back, and more especially the region of the sub-dorsal, 
for it is there that the distinction and special characters are formed, and 
without this close investigation, we should not be able to discriminate 
between many species of the genus NocUia — and again the genus 
Leucania is another that demands tlie closest scrutiny, on the sub-dorssd 
region, as these larvae have all an uniform design on them of a certain 
number of lines and stripes, excepting, of coig^e, Tv/rca and Ph/robgrmUddSf 
which appear to have no claim to the genus in the larval condition. 

Note. — A line is so called when thin, but if thick it is termed a 
stripe. The dorsal stripe generally represents a pulsating internal 
vessel, often edged with darker thin lines — and in young larvse these lines 
are distinct, though' very close together, and the dorsal is then called a 
double dorsal line ; an extra broad or remarkably wide stripe is termed a 
band. 

The art of preservini^ the skins of larvae has, of late years, 
made rapid strides towards perfection, both at home and abroad. By the 
recent process, hairs and appendages remain intact, the colour and 
markings are happily secured, and even in the matter of form, considerable 
advancement has been achieved. 

Any body can understand that great core an^"^«.\ASW» ^c^Twsjxst^^^ 
that the occupation is not without peTBonaA. mooT3Nciaftiis», «».^ HJc*^ 
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more or lesi frequent diiappomtiiiente mntfc ooour. It is therafore not to 
be wondered at that those who hare deroted themaelTee to the praotioe at 
thU art, look forward to remuneration, and, pursuing it for profit, thejr 
oannot be blamed for keeping their secrets to themselTes . 

The following method I tried many years ago with tolerable 
suooeas. The lanra was first killed by immersion in spirits of wine, then 
the contents were extracted through the anal orifioe, by means of a 
crochet hook, or danung needle with the point turned round whilst red- 
hot, after that the skin was inflated, and kept so with a fine blowpipe 
inserted and secured in the aboye-mentioned aperture, care being taken 
not to distend it too much, and at the same time it was dried as quickly 
as possible before a fire. Were I again to make an attempt, a metal 
chamber heated by gas would be substituted for the fire. Fine laad has 
also been employed to keep the skin distended until dry, by this means 
the form may be better secured, but the process is not so speedy, or 
otherwise desirable. Parts that have faded during the operation, maybe 
tinted by the application of colour, on a camers-hair brush of the smallest 
size, to the interior of the skin. The object should then be mounted on 
an artificial leaf, the more like one of its natural food-plant of oourse tha 
better. 

END or CATSEPILLAK STATE. 



THE CHRYSALIS STATE. 

" 8an$ teeth, iant ^et, tant taste, tant ererTtMBg." 

SHAXssPBAma. 

€oXltttim* 

Although, compared with the other stages of Butterfiy and Moth 
life^ Chrysalides are for the most part sombre, uninviting objects ; still 
as links in the cycle of changes they ought to be studied. 

Locomotive movements are rarely performed by these torpid 
creatures, the exceptions being the pupa of Macrogaster arundinis, and 
perhaps other internal reed-feeding species which, probably for the wise 
end of escaping the effects of floods, are endowed with the power of travel- 
is^ up and down the stems whicb encase tViem. ^\vd ^m^q* q& H..AMiiy\iXMc«» 
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lives in an elongated oocoon somewhat like a gallerj amongst fine earth, and 
on being distorbedcan move itself firom end to end of its house. Then, too, 
many pupsB, shortly before the emergence of the perfect insect, are able, 
by means of more or less toothed annolations, to wriggle themselres 
towards the daylight; this has been noticed in Ch. 0l!p^nor, Cossus, 
Zenzera, Heptaltu, the Sesia, and others. 

Movements of pnpse generally consist of jerking, writhing, and wrig* 
gling, but that of Ligdia BevmetHi (I believe also of Pt. lyi^pwnctidabctyVus 
and Loewei) assmnes a ridicnlons postnre, carving itself apwards previoni 
to the final transformation. 

Bnt if chrysalides of Lepidoptera are, generally speaking, doll, 
stnpid-looking things, there are, at any rate, many beantifnl and cnrioos 
exceptions to the role ; among the butterflies, for instance, we meet with 
some graceftdly angalated forms, resplendent with bomished gold, fhlly 
aoooanting for the derivation of the word '' chrysalis :" while that of 
Nemeobvus Lueina almost anticipates the hairy pups presently to be 
mentioned, and is, besides, ornamented with a row of black dots on each 
segment. The pitdier-handle-like proboscis sheath of the pupa of 8, 
eonvohmU is a cariosity in its way ; the tufts of hair in the case of certain 
Bomhyces, the ftmny ventral appendages at the ends of the wing-sheaths 
of the pnparium in DtmUhcsda and CuculUa, observable also in Phisia, 
but not so strongly marked, and exaggerated in a grotesque manner in 
some of the HydroccmvpidcB ; the delicate blue bloom on Coarmobf Momia, 
CatocaUbi Cida/ria puitUcata and miata, as well as on HaUas prasvna/na, 
the old lajr^Mb-skin attached tail fashion to the comical squat pupa of 
PmicaXUa syrmgwriOf the green and oraage-red colours of the Therw, and 
the wondeifid variety of tints and markings in the chrysalides of Ev^ 
thecicBf pointed oat by the Bev. H. ilarpwr Crewe, and the quaint hairy- 
loddng artietes, which will bye-and-bye torn out veritable plume moths, 
are all more or less interesting and iastrnctive ; and, Indeed, to any body 
who will tfikke the trouble and look at them carefully, there is vast variety, 
even in the common brown pap» of so many species — ^their heads, 
shoulders, wings, abdomens, all slope at such different angles, or take np 
sudi different pr(^rtions of the whole figxnre of the pupas ; and, again, 
there is much to be seen in the spikes at their tails — blunt, sharp, bifid, 
hooked, — ^m fact, one can give no notion of their variety without specimens 
or figures. 

Then, again, though some pupsa are quite unattached, e. g., the lively 
Macregagter before mentioned, others, thanks to the supply of silk and 
ingenuity possessed by the larvae, are curiously attached to surfaces, thus 
those of the NymphaUdcB, Vwnessidx, andott\iQ in»f«p>\.w\,wc'b«^«^«isSkRft. 
by their anal aegmenta; but though Tom Tiood^m oob oiYiSffl. ^\MB»«»^^^8«t 
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books, draws an nnmistakable Noctva pupa hanging by its tail, head down- 
wards from a tree, no notice has jet appeared of such a monster in any 
veracioos periodical ; others in addition have the inrther support of a 
silken girth, as in the PapiUonidcBt and some of the LyccBnida^ among 
Rhopalacera, the quaint tmnoated bntterfly-like little pnpse of EphAfra, 
among Oeometrina, and of Rivula among the Deltoides s again, to the 
larva is due the wonderful insect arohitectore displayed in the con- 
struction of cocoons, or the rudiments of them ; sometimes only a few 
silken threads, attaching together leaves or rubbish, serve as a proteotioii 
for the contained pupa, as with PericalUOi Ahraaas, Angerona, Snnomos, 
&c. ; the chrysalis of Uropteryss is suspended by a few threads in a sort of 
cradle ; more or less slight cocoons formed among mosses contain the 
papa) of Lithosiaf End/romiSf TephrosioL^ Oeometraj &o.,and similarly amongst 
leaves, TetheOf CymatophorOy Amphipyraj the BotydcB, Pyrousta, Hyp<Mek, 
UermMiia, Odontiat &o, Rome of these slight cocoons are perh^Mi more 
beautiful than any others, from the net-work form in which the nlkan 
threads are woven ; Acidalia suhsericeata and Sierra soeroria are examples 
of this, bnt P.porrectelUit though these notes do not include Tineina, is as 
beautifal as any. It is among the Bomhycina that we find above gfronnd 
the most perfectly formed cocoons, and here there is much variation ; 
first in density, those of the LiparidcD being gauzy web-like affitirs, 
Clostera, Porthesia, the tigers, ermines, &o., more or less mixed up with 
hairs — a pecnliar sulphury snbstance enters in the composition of that of 
CUsiocampa neustriaj and dibris of wood into those of the internal feeding 
Cassvs and Zenzera — then, in the next place, as we get to tougher material 
we find considerable variety of form, thus the cocoons of Odonestis and 
OastropacJia are elongated and somewhat fusiform, the little oocoons of 
Nvla approach the shape of a boat, that of SatAimia is pear-shaped, with 
a singular valvular opening, the Eggars have smooth egg-shaped cocoons, 
thence their name, and lastly the cases of the Dicra/Mj/ridcB are of great 
hardness, that of vmula presenting the appearance of a half-^gg, whether 
made out of bark or fragments of a stonewall or a painted door, should the 
larva choose to leave its tree, and betake itself to a neighbouring building 
for making up ; that of hicuspiSf when we get it out, bears a striking 
resemblance to a Brazil-nut. In other divisions than the Bombyces we 
find examples of well-formed cocoons, thus the Anthrocera are furnished 
with neat glazed cocoons elongated at each end, those of the SesuBf are 
miniatures of Cossus ; Acronycta, Syndra, Ahrostola, and others among the 
NoctucBf have a more or less tough and silken covering. Scoria dealhata is 
enclosed in a shuttle-shaped cocoon, EaUas in a boat-shaped one, while 
Phorodesma, Pysche, and some of the H-ydTocampxdas content themselves 
with the old habitsition of the larva. 
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This bringB xm to mother earth, and it is now chiefly with the Noducs 
and Oeomeirina we have to deal ; some, as Xylocampa, BomkiOf MetrO" 
aamypa, Evjpisteriay are found on the surface, others, as Busvna, a little 
beneath it, the bulk are situated at a depth varying from an inch and a- 
half to three inches in depth, while a few lie buried at a very considerable 
depth, as in the case of A, Atropos, P. cassinea, some of the Agrotes, 
Qalocamypa, T. p<ypuleti^ &c., but the depth of all pupae will depend much 
on the nature of the soil. In the construction of these earthem cocoons 
there is of course great Bimilarity, though there is much variation in the 
relative quantity of silk used to bind the earth, in some instances the 
former being barely discernible, and as a consequence the cocoon being 
proportionately brittle, thus, for example, the sarcophagus of 0. 
SMva/m^Tma, is of an exceedingly delicate nature, while that of OuculUa 
is of a much firmer texture. The cocoon of P. trepida is very tough but 
not always coated with earth, so also are many of the Prominents, e.g., 
chaonia, dodoncBOy and dromed/rcMritis ; and Mr. Hellins observes that with 
P. margwritaUs it much resembles these, though of course in miniature. 
A, Atropos makes a great smooth chamber, big enough to hold a large 
hen's egg. And now, having considered the chrysalides themselves, their 
modes of attachment, and their cocoons, the next step will be to look 
Ibr them. 

l»npa.«liiiTi-M«g may be pursued at seasons when other modes of 
collecting are slack ; it is also a capital auxiliary to '* breeding," for the 
fsmales of many Bomhyoes and Paevdo-hombyces not readily obtainable 
by other methods, may thus be procured, but the chance has to be run 
of bring^g out our perfect treasures at the proper moment. 

The best time for pupa-hunting is from the middle of August 
to the end of October, or an interval corresponding to the lull in 
collecting the perfect insect, which succeeds the summer season and 
precedes the appearance of the ivy bloom. At this period of the year 
may be met with, in favoured localities, great numbers of pupee, chiefly of 
common species, such as Pierid/Bf 0. a/ntiquay C, neustriay T, stahiHSj 
€ruda, gothica, M, hrassiccs and persicaHoB, A. grossulariatay B. livrtwriay 
H. c^/blicma, C. hrumataf 0. dUutata and the like, with here and there 
perhaps something worthier the expenditure of time and energy : among 
the pupae of the better order may be mentioned X. conspidllaris, where 
it occurs, A. alni at alder, C. occulcuris between loaves or under moss, 
towards the end of August ; C. ridens, under bark, among rubbish, &c., 
in September ; D. hicuspis, on birch trunks in the South, on alder in the 
North, rarely above two feet from the gro\m.d-, Kotodai^to. \;t«^\A».^ 
dodonepa, and chaoma at the foot of oakS) wdliSl ^^oArpvaa^ d^CiV»a\^^.^'Vli^ 
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popian and willows or imder soda, in September and October; E. 
fiueaintcuria and Ewp. framnata^ under moss on ash trees and C aeram' 
peUma, in a brittle ooooon, also at ash ; and in its fenny haunts the 
dhrysalides of P. Machaon abonnd in September ; other months are by 
no means so prodnctiye ; in April, T. rubsrorta may be met with nnder 
loose bark ; in Jane, (E. quadra on pales near liohen>ooyered trees, 3f. 
df^eda under stonei, olods, &o,, B. ahietaria at the foot of fir trees; 
and in July, A, Iris suspended from sallow or neighbouring objects, the 
Fterophofi attached to the stems and leaves of their food-plants, &o. 

The localities which are most productive of pupe, are open 
spots with trees few and &r between ; our coasts, sand-hills, heaths, parks, 
fields, deariogs in fir or other woods, lanes, and borders of streams, are 
the most likely places to select from, and the nature of the soil should 
be taken into account, clay being the most unfavourable, while gravel, 
chalk, limestone with a thin layer of superimposed earth, greensand, 
sand, light loamy soil, maiden mould, leaf mould, and the material formed 
tram the dead spicular foliage of fir trees, afford us the best chances 
of success. 

The situations in which pnpsB occur are from the topmost twig 
of the stateliest tree down to some half-dozen inches beneath the surface 
of the earth, and even under water. We will begin at the top and work 
downwards : firstly then 

The lewves of trees are often spun together, and sometimes attached 
by a few threads to twigs in their vicinity by larvss when preparing for 
their succeeding transformation, thus Chstera, DrepcmOy CiUoB, Stawropus^ 
Cymatophora, Ahraxas^ and PeriealUa are examples of the kind ; now it 
follows, that if any stray gauzy silk should connect the leaves so spun 
together with adjoining twigs, these same leaves will, as a matter 0£ 
probability, be the last to fall in autumn ; again, as all the leaves do not 
drop simultaneously, the betting against two falling at the same time 
will be about three to two, consequently, if *we visit localities known to 
produce the above species or others with similar tendencies at " the fiJl 
of the leaf," we may, by an examination of the little agglomerations 
remaining among the twigs, possess ourselves of the desired prizes. In: 
my garden here last autumn a lime tree was smothered with small 
clusters of dead leaves, each of which contained a pupa of Orgyia antiqua. 
But even these will yield to the elements in time, and then the only 
chance of discovering them will be among the heaps of other &llen 
foliage. 

The twigs and Itranches are not unfrequenUy favcmsrad by the pupsa of 
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eertaia tipocaeB, ihe more generally chosen sitoafcion being between the 
forks, and underneath the larger branches, as with Porthesick, HrnnerophUa, 

The trunks of trees are tenanted in several ways. Outside, in the 
nooks and ohinks, with the webs and ooooons of Bombyces artfully 
assimilated to the notore of the bark ; firom the light g^nzy web of 
PsG/wra on oak to the stony hard oases of the DieronurHikB, all so com- 
paratively eaqr of detection afier the escape of the moth, but difficult— in 
some oases very difficult — ^to find before that occurence. Then, 

Loose hcurh wherever it occurs is very apt to harbour its Lepidopterons 
tenants ; jfor the pit^per working of this a lever resembling that used by 
Coleopterists — ^a kind of chisel of steel bifhrcated at the tip, and at 
about two inches from this a sharp bend to act as a fulcrum — ^wili be 
found very serviceable ; D.vinula, DUoba^ A,mega,ceph>ala, CatocalOf Mania^ 
TpsipeteSy and others, like to spin up in such situations : Then again. 

Under the moss on tree trunks the pupsd of many species may be 
met with; LUhosidoB^ PiBoHoeompa^ Bpilosoma, Acronycta^ CymtUophora 
(sometimes), Hadena, Orthosia, Ahrostola, CaJtocaXa^ Epione, Ennomos, 
OroedUis, Ewrymene, Tephrosiaf &o., are all fond of choosing a snug 
mossy retreat ; and, lastly — 

The Ixurk and the toood itself are the abodes, the one of certain Seeim, 
Tortriees, Ephestia pinquedinella, Ac., the latter of Cossus, Zentera and a 
few of the other Sesice. These pupsB of internal feeders are not a very 
satis&otory class to work at as a rule. Those in the bark are very tender, 
and liable to injury either in extraction or by subsequent drying up of 
their surroundings ; but we shall find that they are very apt to occur in 
stumps of trees which have been felled, and by noticing the little caps 
which conceal 5. cuMc\formis in birch stumps, we may make sure of their 
presence, and, by the aid of a saw, possess ourselves of a log or two, and 
perhaps a goodly store of chrysalides. Again, when to our knowledge 
£f. apiformis, hemheciformis, sphegiformis, myopiformis, formidformis, tvpu^ 
l^formis, or Zenzera cescuU (the males of the last-named will inhabit remark- 
ably small twigs) are within a root, branch, or twig, the latter may be cut 
or sawn off above and below the seat of the contained pupa (I remember 
once to have seen a quantity of pupsB of 8, apiformis thus collected, and 
the sight reminded me forcibly of the sticks used at fairs and races in the 
national and aristocratic game of " three sticTcs a perniy " — that is, except 
as to price— and when the dealer in whose possession they were informed 
me that the pupss were " in the hole upon his soul," I felt compelled to 
** try my luck *'). In the case of whole trees affected with rare clear- 
wings, tiiey may be cat down and tTanfipoTML,\s\i^^^^x«m\»fS«k 
too obrioae to mention. 
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Having disoassed the oatddes and in of trees and bashes, the next 
snbjeot will be — 

Herbage. In the first place the pnpsB of internal feeders may be 
disposed of. The common thrift {Statice armeria), where it ooonrs, shonld 
be looked to for the preoions oanker-worm (8, philanthiformis), Ht its 
heart ; pnpss domiciled in stems mnst be tracked and treated as proposed 
nnder " Caterpillar State," bnt as otium ewn dig. (partionlarly when the 
maximum saccess can be secured with the minimum amount of drudgery) 
is the order of the day, it is a wrinkle to be acquainted with the fBuot, 
that by following the reed-cutters many pupae of fen insects may be 
obtained at little cost and trouble, and if we can manage to get access to 
thu stacks, we can revel in pupae-hunting of the very cleanest description, 
and may even run the chance of stumbling on the rare MeUana flammea^ 
at any rate, by looking out for the capped extremities of the reeds (for 
larvae, enclosed at the time of cutting, soon take measures to exclude the 
unwelcome atmosphere), many pupae, such as of CMlo, Senta, &c., may 
be collected. '* Low plants " have also their external pupal tenants ; 
various species of Butterflies, Anthxocerm, Pterophori, Bombyces, &o., are 
to be found upon them, some presenting striking appearances ahready 
mentioned. Machaon, on twigs of vmbellijeT(B ; some of the Fan^sscs, 
LvmenUis, MeUioBOy some of the Hippa/rehicBy OdonesHSf Qastropaehaf Sa- 
twnvia, &o.f are in this way to be met with. 

Getting lower in the scale, the verdure of the ground should be 
turned over like leaves in a ledger, rubbish and fallen leaves examined, 
stones, logs, and clods subjected to careful scrutiny, &c., &o. 

Out'houses, stacks of all descriptions, should be poked about and 
investigated, thatch inspected, old beehives seen to, ledges, copings, and 
other overhanging structures peered under, posts, palings — especially 
such as are rotten, defective, or lichen covered — old walls surveyed for 
the artfully concealed pupa of Bryophilat and all places, conceivable as 
|ikely, ransacked for pupae. 

Stubbing up roots is by no means an unprofitable method of 
hubting ; those mentioned under *' Caterpillar State *' will prove the most 
remunerative ; and here again, by following the broom-makers, as they 
pull the ling and broom, our continental neighbours are enabled to save 
themselves much unnecessary labour — H. pisi, thalassma, and the various 
heather-feeding species, are thus to be procured. In some seasons plenty 
of Death's heads are to be picked up of the potato-diggers for a mere song. 

Baking, by means of a blunt 3.-toothed rake, is a good method of 
rrorking eand-hjllst and is frequently prodnctive of an abundance of 
J^tanthoBcia carpophaga, Agrotis cti/rsoria, rvp<B,pTCBCOtt^ W3A.VJaft\^<b» 
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Pir woods require a style of working not, I believe, so generally 
known as it shonld be. In the more open spaces, and near the borders 
of pine forests, we may commence operations by getting to the depth of 
the last season's deposit of leaf-monld, and then, by dividing the layer 
from that of the previous year, and turning it over, we shall expose 
such cocoons, or naked pnpsB, as may be there. This layer, which is 
usually from one and a-half to two inches in thickness, is easily separated, 
and many square yards may be laid bare and examined with ease in a 
comparatively short space of time. It must be remarked, however, that 
pupss will rarely be found within two feet of a tree : the* best way, there- 
fore, is to begin to work at that distance from the trunk. By this mode 
of collecting, T. piniperdaiSy in favourite localities, to be procured in large 
numbers, together with a sprinkling of such species as F. piniaria, E, 
fasdaria, and M. Utv/rata. 

Pupa dls^ging^ is a method which has been strenuously advocated 
in this country ; the implement most generally recommended here is a 
common garden trowel, but the French prefer a bread chisel, and our 
liancashire friends use a three-pronged fork: the latter has the dis- 
advantage of exerting unequal pressure when employed in levering up a 
sod ; the curled-up sides of the garden trowel are rather objectionable — 
the tool should be made nearly flat, and- of course the material should be 
steel, not iron, that is; for those who prefer the trowel to the chisel. 

The Bev. Joseph Greene, who has had great experience as a papa- 
digger, and whose well-known essay on the subject has been a theme of 
admiration amongst an appreciating circle of friends, points out that 
"parks and meadows with scattered timber trees " are the best localities, 
and that " those trees from which the surrounding grass has been worn 
*' away by the feet of cattle, and those situated on the borders or banks 
" of streams, dykes, &o., when the soil is diy and friable, will be found 
" most remunerative." The modus opercmdi he describes as follows : — 
*• If there be a nice dry sod ensconced in some snug comer formed by 
*' the roots, he can scarcely fail of success. Insert the trowel, in this 
**vnstancef about eight inches from the trunk, to the depth of four. 
" Turn up the sod and lay it on the greund. Look then at that part 
" of the trunk from which the sod has been removed, and if you cannot 
"see, feel gently with the hand for any cocoons which may adhere^ 
*• Then take the sod in the left hand and tap it softly with the trowel, 
** and the pupse which form no cocoon, or a very weak one, such as 
" apriUna, prod/romaHa, &c., will drop out. If the sod be cotoL^jQaad ol 
** very loose, dry earth, simply shake it. "LasWy , \««c >5Xia tqqK.^ -wsqx^^'ot 
''for BombyceB} if, however, the* roots be efetoiv^^ T»a.\X.^ \,<q^^\X^rx> 
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"there is Uttle or no xme in doing thie." (Zopl. 6895). The nine 
gentleman believes the key to snccessfnl pnpa-digging to be " Poti anes." 

Note. — Tf cattle oome too olose to the trunk of the tree thej do 

harm ; if they leave a ring round it they do good. 

• 

On the same authority *< poplar, willow, elm, biroh, beedh, ash, and 
hawthorn " are stated to be the most remunerative trees. 

Before leaving this subject I cannot resist giving an anecdote, the 
fhcts related in which occurred to a friend of mine — a well-known ento- 
mologist, whose name need not be mentioned — on the occasion of his 
first attempt at pupa-digging. He had for some time been absorbed in 
his occupation at the foot of a majestic tree, when he became aware of 
the presence of an individual of the Bill Sykes persuasion. This party, 
who had evidently been watching the movements of my friend with 
anxious interest, broke out, '* Yer a bit out, you are — it was t'other end 
o' the field tJiat the Spider stowed the swag, but yer won't find it, 'oos 
the wedge is in the pot by this. Somebody* $ bin an' blowed, for bless 
fne if you was at the crack : who's blowed P" The relief of my ftiend 
when he got out of his dilemma may be better imag^ed than described, 
and he has not again, to my knowledge, gone pupa-digging. 

"DTtLgfflng with a water-net will have to be employed if we desire 
to acquire the pupsd of the Ey&rocampida and AcejUropuas we shall have 
to drag in such water-plants as water lily, duckweed, CaUitriche, 8tr(Uiote$, 
and Potamogetouy and examine them on the shore for the smaU silken 
cocoons of Paraponyx and Acentropus, and the quaint pupa of Ootoelyfto 
and Hydroeampa enclosed in the old case of the larva. 



To removo pup» of Butterflies, Ac., found on walls, under 
copings, and elsewhere, is not an easy job. Our endeavour must be to 
chip off the part of the substance to which they are attached without 
injuring them ; nor is the cutting out of such cocoons as those of JDiero* 
nuridcB without its diflBculty. These, by the way, should be extracted 
entire, and by no means opened, otherwise the future imago will lose its 
natural leverage, and most likely be crippled ; for it must be recollected 
that when the time for emergence arrives, the insect is fNrovided with a 
wondeiful fluid for soflening the structure wbioh encloses it. 

When cbrj-Balidea are fixed to leavea or Vm^,'^e should try to 
^^i -off /^.Jike portionSy which wiU etiaVAe "ua to \iQX^^<ein.'<Q!^yQa^>^«IL 
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strii^ ; dead toaves, mbbiBh, fto., enoloBing pnpad ihonld be distorbed as 
little as possible ; stems, fto., beariog P. Machojonf AnthrocercB, OdonesiiSf 
and the like, hare only to be plucked or out off below the seat of the 
papse. The aboye kinds may be kept in ganze-oovered band-boxes (across 
which a few strings hare been stretched for the convenience of suspending 
some of them) in an onthonse, care being taken to exclude mice and other 
vermin. 

Subtorrftnean pupCO will require a different mode of treatment. 
When first secured they should, with as much of the cocoon as we can 
manage to save entire, be conveyed between layers of moss, or anything 
which will steady them and keep off pressure ; then, on reaching home, 
they should be carefully deposited on, and covered over with, one of 
the soils mentioned at page 31, in some vessel of unglazed pottery- 
ware, a thin layer of cocoa-nut refuse being placed over all to preserve a 
sufficient amount of moisture, and at the same assist in preventing 
monldiness. Some collectors, however, prefer moss for the purpose, in 
which case it should be prepared previously to using by dipping in boiling 
water, to destroy any tenants ; baking and re-damping is sometimes 
resorted to for the purpose, but the moss is thereby rendered too friable. 
Some consider it necessary or desirable to place their pupae on end, head 
uppermost, in the soil, in order that the perfect insect may emerge in 
the best position for making its exit, but this is not the posture most 
usual with pupse found in Nature, though true it is that while the bulk 
lie horizontally, back uppermost, the Vanessce and some internal stem- 
feeding species, by way of example, are placed head downwards, others 
tail end down. 

Damping pupSB, I have long been satisfied, is, as a rule, a great 
mistake. It is well known that caterpillars such as enter the earth to 
effect their metamorphosis seek such comers and aspects as will protect 
them from the baking rays of the sun or the drenching showers which 
usually come from the S.W. ; they prefer the sides of trees and other 
objects which face the North, and we should therefore keep our chrysalides 
rather cool and dry than otherwise. But the great difficulty of damping 
is this : in Nature the cocoon keeps the wet from actually touching the 
pupa, but when we have broken the case we cannot replace it ; we cover 
up the chrysalis with something that touches it all round, and then the 
Wet hangs on it and does harm, otherwise dampness is necessary for 
many species to emerge in good order. Those which spin up above 
ground have generally a covering which act» aA «i'^'Qx«»-«K\\xi^Tav^iSc£V!D&^^ 
para-plni^ in nam, while the naked 6bTyaa\\d%a o^ ^^a!(^x^va% vc<^ ^^^sosi^:^ 
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in the shade of some leaf or ledge ; and MaeJiaon, I suppose, gets as 
mnch heat as well as moisture in his fenny hannts that the one renders 
innocnons the effects of the other ; bnt I shall shortly have to refer mors 
particularly to this nnder "forcing.*' Stems coutaining pnpse ought to 
be stuck in damp sand, for, should they dry up, there will he great 
danger of the contents being injured from the contraction which takes 
place. 

Aqu&tio pupSB must, of course, be kept in water in globes similar 
to those used for gold-fish, but covered over with gauze. 

Forcing is a process which, in the case of certain species, is 
invaluable to the collector. There are many species the pupse of which 
it will be found almost impossible to preserve alive until the normal time 
of appearance of the perfect insect : of those, especially the thin-skinned 
Sphinges, such as ChcBrocampa and DeilepJaUiy may be mentioned. 

The principle on which forcing is founded consists in the circum. 
stance that though these pupaD are readily killed by cold with moisture 
as well as by dry heat, they are enabled to bear a considerable amount of 
heat and moisture together. This would seem to indicate that they 
originally inhabited a warm, moist climate, and may throw light on the 
appearance, at long intervals, of certain species in hot seasons. However 
that may be, it is indubitable that in the case of D. gaUi nearly every 
pupa can, by the treatment, be made to yield forth its perfect Sphinx, 
while without it failure is almost inevitable. 

The plan is as follows : — Procure the saucer of a flower-pot, of 
the size required according to the number of subjects to be operated on, 
strew the bottom with a layer of gravel, and over this place some moss, 
again put gravel, followed by moss; on the latter let the pupaD be 
arranged, and then well covered over with a thicker layer of moss. 
Next take a piece of cane, bend it into the form of a circle in size a little 
less than the saucer, and secure it in this figure by the aid of twine ; in 
the next place, take two other pieces of cane, each of about two-thirds 
the length of that which forms the circle, and having fixed them by twine 
so that they cross one another at right angles, bend them into semi- 
circalar shapes and fasten the four ends to the circumference of the 
circular piece, then on to the framework thus formed bind moss by means 
of thread, and place the concern lightly with its circular base on the 
moss in the saucer. N.B. — The object of this contrivance is, that on 
emergence the insect may be able at once to crawl to a place suitable for 
drying ita wings ; the whole may then be jreeUj ^xu^^, wA c«^^t^^ 
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oyer with a Buitable sized bell glass, to the knob of which a sheet of stiff 
paper has been attached, to act as a screen against the direct rays of 
heat ; and the whole apparatus, with its contents, may now be placed in 
the fender in firont of a good fire. Free and freqnent damping with tepid 
water is necessary, lor should dryness be permitted to exist, the result 
will be a failure. There is no need to keep the fire alight by night. In 
firom ten days to a fortnight the moths will beg^n to make their appear- 
ance. About Christmas is the best season for forcing. I am aware 
that there are other methods of forcing, but, as the one recommended 
above is that by which my friend, Mr. Boswell Syme, has succeeded in 
bringing out all — I believe without exception— the QalU which he has 
at various times had the good fortune to meet with in the larval state, 
on the Deed Sand-hills, it would be simply waste of space to mention 
them. 

Pupas in our breeding-cages should of course be left as much in sitd 
as possible. The chief thing is to keep out the larvss of that pest, 
pseudospretella ; and sometimes it may bo necessary just to examine, 
and perhaps gently to stir the earth in the cages, to see if they are at 
work. ^ 

P, 0« — FupsB are best transmitted in boxes, packed in soft moss, 
or bran — small ones may be sent between two layers of wool— but the 
journey, even in a first class padded carriage, is not calculated to add to 
their vitality. 

The student will find but Uttle to observe in the way of movements 
of pupsB beyond those already noticed at the commencement of a previous 
chapter. Many of the forms are worth study, and are suggestive of 
grouping species, for, as with the eggs, a similarity of structure is 
noticeable between the pupae of allied species, though here and there we 
meet with a puzzling exception : for example, who could suspect, without 
previous instruction or experience, that the chrysalides of the little 
Plume-moths would be fixed in their positions like those of some of our 
Butterflies, or that EpJvyra and Rivula would similarly mimic the mode of 
pupation of other Butterflies ? 

In describing it should be noted — 

Is the pupa unattached or attached, and if so, how attached ? 
Is it naked or furnished with a cocoon, or the rOkdiTASoSu^ ^^ ^stA \ 

if ^e latter, describe it? 
Edw ia the akin of the larva shed {totil t\iib f^T^«a&^'^ 
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What k ikb lengtii of Uie ii8ir]|7-«nBflfDnBed pap^ f 
What is its proportaonato balk F 
Doaoribe ita fomiy 

M ita stmoina^ 

„ ita Ainta and maridnga. 
In whai amnner doea it rwrj ? 

Doaa it reaembla or differ from ita oongeaan, if ao^iniHiat waff 
Do any obangea afterwarda take place m taern^ atmctora, 

makings, eolooring, 4o. P 
At what time ia the popa atate aoinined f 
"Bern long doea it oontinne ? 
What moremanta ia it capable of *'*f>^'"g f 
How doea the male pupa diibr from the femalaf 



In the caae of the ohiysalia thia ia a rery aimple matter, lliej m^ 
be killed by plunging into boiling water, or the poparinm, after the 
escape of the perfect inaect, may be neatly gammed together to the 
ahape it poaaessed prior to that oooorrenoe. Some, alter death, loae 
their polish, which may be imitated by Tarnishing, if thought desirable. It 
ia always advisable, in snch as are naturally attached like the batterfly 
ohrysalidee, to secure the leaf, or whatever it may be, to which they are 
fixed, for this will give the specimen a natural appearance. The ooooonf, 
Ac., where practicable, should be preserved, to give an idea aa to the 
appearance in Nature. 

But these cocoons, pupsD, Ac., should be kept in a collection aeparate 
fitmi the perfect insect, because, for one thing, the danger of their 
getting loose, rolling about, and doing damage is considerable s and, fat 
another, they interfere with the symmetry of the arrangement. 

£in> 07 CHBTSAIJS STATE* 



THE PERFECT STATE. 
Collecting* 

" Eager he looln ; and looii to gUd hie ojee, 

" From the iweet bower bj nature formed, ariee 

* Bright troops of Tirgin moths and fkesh twm batterfliei ; 

** Who broke that morning fnm their half-Tear^ aleem 

** To fly o'er flowers where they were wont to creep."->CUuBaB. 

livm obildbooH to green old age few paa^amea ax« tglcsia healthily 
^xoitiBg titan ^'tb0 oba§e " of tbA perfieot Vnaeo^ T\da >mk« i»Aacsa. ^ 



»m»cr nATi«— Ai^pABATus. 75 

• 

** a gilded butterfly," radiant with besaty and grace, awakens a train of 
thought associated with joyous days of oonntry life. Bnt we mnst oast 
aside for a while such sentiments and descend to matter of fact. 

The iqiparatllS required for collecting the perfiact insect cooa- 
■ists o^ in the first place — 

Nets : of these we will first consider the fr amies. That now mbst 
commonly in use is a light ring net, the steel ring being jointed for the 
convenience of folding np into a small space ; the handle of this imple- 
ment is sometimes made on the sliding principle of a telescope. 

Ths umbrtHa net (so called firom its appearance when folded np) 
may be of exceedingly light construction, the ring being formed of self- 
acting side pieces of stiff "jack spring.*' It is a favourite with many : 
its advantages are that it is lighter, stronger, generally more capacious, 
more quickly brought into use. The disadvantages are that the stick 
which bisects the circle of the ring may strike some insect we are about 
to Cloture ; but then this need be no thicker than a cane, and is conse- 
quently less than one-third the superficies of the circumference of a cane 
ring net. The real thing ag^ainst it is the mortification of hearing some 
urchin remark, " Look at that fool ! why don't he put his umbrella up in 
the pelting rain ! " 

The ecme net, made with a tubular T o^ Y'P^®^> ^^ ^^® arms of 
which the ends of a yard and a-half of cane (or whalebone) are inserted, 
the other aperture being fitted with a handle for which a walking stick 
is generally used. 

The ** 90-foot kcmdle net" supposed to be necessary for working 
Apa;tu/ra Iris, As a substitute, a 20-lbot mountain-ash pole may be cut 
from a dense copse, and an ordinary net tied on to it. By this contri- 
vance, Mr. Barrbtt and a lady entomologist, managed to catch all they 
could get sight of last summer — about sixteen in number. 

T^ elap-^ieit which seems to have quite gone out of &shion ; and 
others, special ones, which ?rill be mentioned in their places. 

The tnotmal of which the bag of the net is composed varies accord- 
ing to taste. Lino and book muslin are generally used ; the former being 
green, the latter white. Silk gauze (green) is often used, but its tendency 
to firay is much against it. The best materials are Cripe Usee and grena- 
dine, both silken fiibrics of a durable and transparent description, which, 
though rather expensive, possess very superior qualities. Again, for 
night work, black is much to be preferred to green or white^ ajs inaeota 
when OKight, can he more readily diBtdxkguiii^be^\ asA ^\sadciibSikQK^waa^ 
pn&nbJe to green for day work, xwb only foxm wdiaRt^ww^^Kss^'^^j^R*^ 
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most people are aware that the common green dyes rot the textures to 
which thej have been applied ; and, as a consequence, f^reen lino nets 
come to grief with the slighest rough usuage. The only drawback to white 
is, that it attracts the attention of the million, and betrays your 
whereabouts ; and this reminds me that if you are of a solitary, retiring 
disposition, and prefer to keep your own pet locality to yourself it is 
adyisable that you should attire yourself in rifle g^een or some such 
mournful tint, and above all, shun the use of a shiny cap, brass fittings, 
and such glittering articles as may be seen for miles eyen by the naked 
eye j after which your actions are very likely to be curiously followed by 
the aid of a field glass, without which, an amateur detective desirous of 
ferreting out the secret haunts of a sly collector would as soon think of 
starting on his expedition, as a sportsman of leaving his gun at home on 
the first of September. 

Note. — A little practice will enable us to tell whether the insect 
netted is the right one or not, for probably it has some peculiar way of 
spreading out, or closing up, its wings in the net— shamming death, 
vivaciously struggling for liberty, or settling quietly on the sides. 

The make of the bag of a net is worth consideration. In ordinary 
cases, as in the umbrella kind, the distance from the mouth to the bottom 
should be rather less than the length of the collector's arm, and it is a 
good plan to let in a circular bottom piece in the manner of the crown of 
my grandmother's cap. The seams should be outside. The net should 
be christened the first wet evening to take out the ** dressing." With 
small ring nets, the bag need not be so deep ; they should be made of 
a tapering shape, which will enable the collector, by grasping it in the 
middle, to at once preclude egress to any captured insect. The ring to 
which the bag is attached should be covered with thin leather. 

Boxes* First a collecting box containing a stock of suitable pins. 
It should be made of zinc (which is not apt to corrode like blocked-tin) 
in order that the cork may be damped ; a precaution very necessary in 
hot seasons. Next a few glass-topped ** purple-shouldered " boxes for 
the reception of such insects as, being in doubt about them at the time 
of capture, we may wish to identify on the spot ; and lastly, a g^oodly 
store of pill and chip boxes of various sizes, prepared as reconmiended 
at page 12, these should be punctured in the centre of the bottom in three 
or four places, either with a darning needle or the point of the blade of 
a penknife. 

Killing apparatus^ or, at any rate, something to stupify our 
€saptnrea on the G.eld, will also be required. Oi tYi<&«ie, iloki^ ohoioe of one 
■mriaore of the following may be made. 
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A eyonicEe "boiil^ This is rigged up as follows: — take a wide- 
moaihed bottle having a capacity for from three to six onnces, strew a 
layer of cyanide of potassinm (a deadly poison, by the way) on the 
bottom, and over this sufficient plaster of Paris, mixed with water to the 
consistence of thick cream, to cover the cyanide ; when this is set, a few 
thicknesses of blotting paper shoold form another layer ; and an air-tight 
cover (which is more handy than a stopper) should close the month. 
Snch a bottle may be charged by any druggist at a trifling expense, and 
will last for months, provided that it be kept cool and the air excluded. 
When the poison begins to lose power, its effect may be greatly increased 
by warming the bottle with the hand or otherwise, but it is then time 
to have the bottle replenished. Another way is to put alternate layers 
of cyanide and blotting-paper. Note. — ^The destructive power is much 
increased by the addition of Tartaric acid, which, by decomposing the 
deadly salt, causes the evolution of hydrocyanic acid. 

A. ehloroform hotUe. That most recommended is constructed of 
brass, the only exit for the chloroform being through a finely perforated 
nipple which screws in ; and this again is capped over with a top which 
fits by screwing accurately on to the aperture of the nipple. The latter 
permits a very small drop to flow at a time ; or, if any surface be 
tondhed with it, the fluid runs very slowly out ; thus we can run a drop 
over the punctures in the chip box previously referred to, and clapping' 
onr finger over it, the vapour speedily enters and does its work. 

A la/u/rel tin is used by some for the purpose, but unless the bruised 
leaves be very fresh, their action is scarcely speedy enough for field work. 

The subject of stupifying and killing is more fully entered into under 
** management.*' 

• 

A satoliel is a better receptable for our apparatus than the pockets 
of a ooat, for the reasons that the danger of crushing is avoided, our 
burden can be whipped off at any moment that great freedom of action 
is required, our treasures may be carried like a carpet bag in the hand, 
to that shaking is much diminished, and, above all, greater coolness is 
ensured, for the heat of our body on a hot day is not likely to conduce 
to the peace and quietness of our captures ; for the latter reason the 
material should be pale in colour ; and if it be furnished with a couple 
of rings to be used for either a handle or shoulder strap (with swivels at 
each end, like, but larger than, those on our watch guards which can be 
instantly attached or detached) so much the better. 

MMWuflT ^ ^ ^nn used to expresB 001^^(^11% ^vnifiiv^i t^Xi ^a!£:idcc&> 
ttpontbemng. At first one iwgU Y>Q apt to t^sM^fe ^Soafe 'Csa^ 
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menij in ohMing erery insect leen mod •ndMirooriog to net it ; bat a 
large amount of trouble may be saved and a fiur greater nnmber of o^>- 
tores seoored hj a little fioreknowledge. 

The grand seorat of mooMsftd oalteotlng, whefcher 

by day, dusk, dark, or dawn, lies in one little word— WHY P If the 
beginner, instead of clinging persistently to the delusion that the more 
ground he gets over the better will be the sport, would jost ask himself 
'* Why here?" whenever he oaptnres a decent insect, and would insist 
on a satisfiEUJtory reply or else a give-it-np from his inner man before 
leaving the spot, we should soon have a race of real insect honters. I 
fiuicy I hear some one say, ** Why any fool knows that ! " BzaoUy so ; 
and ** any fool " will doubtless keep np his character for stopidity, by 
blnndering on and neglecting to act on it. 

Where there is one there are more is tme in a general 

sense ; hence the greater reason why the above interrogatory should be 
answered on the spot. '* Why P", here, asks a string of qnestioiis. 
Whence from?— Whither bound? — ^Was it a female on the mission of 
ovipositing ? — a male in quest of a virgin female ? — ^flattering about Hm 
food plant ? — on its way to some neighbouring attraction ?— on the wing 
for pleasure, ex\joying the hot sunshine, the cool shade, or some other 
congenial atmospheric condition ? — ^its proper time of flight ? — seeking a 
place of rest f—cr was it disturbed, and in its fright flew it knew not 
where ?— was it blown by the wind against its will?— under the influence 
of light ?— or after somebody's sugar ? 

Prospecting is an important measure ; on visiting a locality we 
should carefully survey it ia order to form an estimate of its probable 
oapabilities ; the flora of the neighbourhood, the character of the timber, 
the soil, afpect^ shelter, temperature, nunsture, Aa, should be ascertained. 

WbodSf when situated inland, are profitable hunting grounds^ 
especially if not too dense. The open parts, as the rides and clearings 
where the trees have been felled and the underwood is of only two or 
three years* growth, are the best spots ; outside, the border on the lee 
side is the most productive ; the same appUes to pine forests. 

Parks* when timbered with mcjestie trees, and particularly when 
there are plantaticmfl enclosed in ring fences^ are very desirable places of 
resort. 

J?Ml£b0 and Moom; daring windy wae^OiBs tbd ahatteced hoDows, 
motft inmatB; at otiher ^bma iba vspma&i^Qm^knai'lNEsXMib^ 
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Laaes* Here the Hedges dumld not be too high or too deaee, and 
dne regard mnit be had to the direction of the wind at the time of 
working. 

Fens. The more extensive, the more profitable as a mle ; open 
parts bordered hj plenty of reeds, baU-mshes, &o., should be chosen. 
This class of looalitj may be worked by sugar and by lights as well as by 
nothing at dnsk and dawn and searching i^Eber dark. 

Ponds* borders of streams, Ac., when there is plenty of vegetation 
at the edges, and aqoatic plants on and nnder the water, are most snit- 
able. 

Sea-side localities should be worked as near the coast as possi- 
ble; underclifEs and saudhillH will prove most remunerative. In the 
former, a good variety of low herbs on broken ground without trees or 
woods (for these are veiy unproductive near the coast) are good signs. 

Sand hills should be pretty barren, for then the insects will be 
jKmnd iliickiy congregated in the little oases of the desert. 

Chalk pits, gravel pits, and similar places, Are admirably adapted 
forooUectiag; the parts which hare not been meddled with for«etaie 
time are the best. 

Downs and mountain sides with short herbage of a varied nature, 
ei^eoially those in which wild thyme predominates, and which have an 
«qiect sheltered from the wind, will be found good. 

Waste places overgrown with raak herbage, thist1ftf^ ragwort, 
and such like, sometimes teem with moths, generally speaking (but not 
always), howevex^ the class of insects met with are of a common order. 

Banks covered with rank weeds, usually produce plenty of common 
things. When the herbage is of a more refined and scant nature, the 
qport win be proportionate; in such places we sometimes meet with 
bymenopterons nests infested by parasitic moths which may be caught 
tm the wiz^ hard by in the evening. 

The time of year to start after collecting any given species is 
Qsnally determined by a reference to the dates given in Stainton's 
** Manual," or else by notes in our diaries, but it by no means follows 
that, because we capture an insect on the 1b^ oi X^qpt^^Qk^ VQ&. ^Irs^ ^^st 
ii&9 ^t& of jyoF^mbeiv in one year, we «h!ai&i^V\ifa.^te^>V)>ite«iafit^'^ 
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in the next ; an allowance most be made for forwardneu or baokwarcl- 
ness of the season, as the case may be, the state of the weather mnst 
also be taken into aooonnt, and, also, the latitude in which the insect is 
songht, for the further north we go the later {ceieris paribus) it will 
ooonr. Sometimes a prevailing east wind will delay the appearance of a 
species* for weeks — a canons exemplification of this occurred to me 
several years ago — I had bronght indoors a large number of pupsB of 
Clostera a/nachoreta for the purpose of forMng, in order that I znight get 
the job of setting them out over in the slackest time of the year; the 
chocolatC'tips began to emerge freely about Christmas, when, all at once, 
an east wind set in, and, as suddenly, the moths ceased to show up ; as 
soon as the wind shifted, however, out they came again as thickly as 
before. The cause of the phenomenon was evident, for the pupae were 
kept just as warm as ever on the mantel-piece. 

Another way of hitting on the time for the appearance of s 
species is more practical ; it consists in noting and associating in tlie 
mind with it some other occurrence ; by way oi illustration as to my 
meaning, let us say the white thorn is beginning to show its little reddish 
buds — it is time to look for H, rupicaprcma ; the black thorn is beginning 
to blossom— now for L. polycommata ; and so on with other buds and 
bloBsofns. Again, Biston hirtcma has been out a week in our London 
squares — Aleuds pictaria ought to be appearing at Dartford or Chigwell 
Bow. 

The times of day or night at which insects fly also demand 
special notice, and here, too, if we arbitrarily insist that such-and-sudi 
an insect is sure to be on the wing at some particular hour or minute, we 
may go astray ; for example, it is better to say — 8, chrysid4furmis, or Jf. 
fuciforrms takes wing in the morning, that when the sun becomes more 
vertical, and the heat becomes too intense for it, it retires, and again ap- 
pears in the afternoon, than to fix the hours of flight at from 9 to 11 a.m., 
and 3 to 4 p.m. : — or, that the best time for the majority of Tortrices is a 
couple of hours before dusk, than thatthey fly at6.80 p.m. : — or, that the 
NonagricB, Tapvnostola and M. wrcuosa settle down on their food when, 
after dusk, their short flight of twenty minutes or half-an-hour is over, than 
to put down the time at 8.30 sharp ; similarly, that the " Waves " start 
forth as dusk is coming on — that night-flying NoetvAB leave their hiding 
places sooner or later after dusk — ^that butterflies delight in bright sun- 
shine — ^that Be8i(B like the sun, but are of opinion that they may have too 
much of a good thing. 

AnotbBT thing to be remeinbecod ia ^^oa^t *^ «d^ VnaRKib 
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be on the wing an hour before dnsk it will, under £ftToarable oiroom- 
stances, be so again at an hour after day-break, or, if it fly an hour after 
dusk — an honr "before dawn ; for the amount of light is then abont the 
same, and light has more to do with the matter than is generally supposed.' 
Under extraordinary ooourrences, such as eclipses (when even chanti- 
cleer crows out of time), night-flying moths will come forth in the middle 
of the day — ^but the more familiar examples with us are, that on dull 
sunless days butterflies make themselves up for sleep, just as NocUias do 
on bright moonlight nights, for I cannot subscribe to the theory that the 
latter are attracted by the light of our satellite and flock to it in such 
numbers as to account for the spots thereon. 

IXTatchlni^ the trees in an open glade of beeches or oaks, we may 
notice the gambols of the Hook-tips as they flit about quite out of our 
reach; but every now and then one will descend, and may then be 
captured. This, by day, is applicable to many species, dozens of which 
may thus be taken. L, ruhricolUs sometimes swarms round young oaks, 
Brephos round sallows, F. pinia/na round firs. — In the early morning sun- 
shine, too, it is a profitable method of working, and towards dusk, by 
stationing ourselves under oaks or other trees, troops of dancing little 
moths will be seen, and by the aid of a longish handled net, we may thus 
supply ourselves and friends with Eup, dodoneataf some of the Phiddce, 
several Tortrices— it was in this manner the indefatigable Mr. Meek 
obtained the hitherto rare 8> d^exana— one thing, though, this sport only 
lasts for a quarter of an hour or so, but during this short space of time 
much may be done. 

In working hedges, rides of woods, and similar situations, a 
great deal more is to be Effected by taking up a position which experience 
has shown us to be good and then quietly biding our time, than by rush- 
ing about in a state of frenzy and striking hap-hazard, and we must also 
recollect that the colour of the insect for which we may be specially 
looking makes a difibrence in the matter ; thus, if the insect be white 
or pale we should endeavour to so place ourselves that its form and 
size may stand boldly out against a dark mass of foliage ; if, on the other 
hand, it be green, brown, grey, or sombre in its tints, then we must take 
the sky for our back-ground. 

Bloom, or patches of flowers, whether in a wild or cultivated state, 
are best worked by standing perfectly still at the particular flower-bed or 
patch of bloom which we have found, or which we should judge to be most 
attractive, and then, whether it be M. fw^ofrrnM a\i A^a^ 0. i^vrc^iXNA ^ 
Mododendron, T. convolvuli at FettMua, D. Ivaeata a\i «i >o«^ ^"^ ^aswKSsi^ 
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PtflovyofiiiMfi, IKont^cBcuB at Co^h-jly, PUuub afc Tom-oap Vlj, or 
anjthing else at any of the nnmerons allnring floweni, they will not be 
afiraid to oome within easy leaoh. 

Iiying down on the ground in suitable localities many moths 
become evident which, in onr erect position, had been invisible — ^little 
Psyche radidla is a striking instance of this. By squatting down, and 
80 lowering the level of our sight, we may often bring into the field of 
Tision insects which otherwise wonld have remained nnnoticed. 

A wide range of Visionf most nseM in working banks, may be 
acquired with a little practice ; the way is to look intently at a spot 
some six yards in advance, when, after a time, you will become aware of 
any object stirring within a space o^ say, forty square yards ; this is the 
method of working for 8, eh/ry8id4fonwis in the perfect state, which, unless 
firightened, booms along like a Bnmet, bnt, being of small size, easily 
escapes notice until the eye becomes familiar with it ; and this reminds 
me that by experience it is no difficult matter to detect species on the 
wing, thereby saving considerable time and trouble by not catching and 
letting out again those *' not wanted." 

^Phe altitudes at which insects fly varyfirom that assumed by the 
Purple Emperor down to Psyche radMlla, which keeps within a foot of 
the ground, and Acervtropus niveiLS, which skims almost on the surfiuse of 
the water. 0. ha^l(ma flies at dusk at a height of about ten or twelve 
feet firom the ground, other species even higher, but the majority flit 
within reach of an ordinary net. We must not, therefore, content our- 
selves with merely looking straight before our noses. 



requires a word or two. It has already been shown how 
simple it is with a little practice to manipulate the box with one hand, 
but what here demands attention is boxing from the net. When we have 
netted an insect we should observe whether its tendency is to fly up or 
down, and hold our net accordingly; or throw the jelly-bag part of the 
net over the ring to make certain and then get the hand in cautiously, 
holding the handle of the net between the knees, or let it lie on the 
ground, and then we should place a box of suitable size over the fly with 
the right hand, and quickly grasp the box outside, together with the net 
that covers it in the left hand, then, with the right at liberty, we may 
lapidly place on the lid with a tilting movement, enclosing, if necessary, 
a smsll portion of the net, which may \>e gently -mthdtawn before quite 
tbeUdf the hoz and oonteata tnay ^«n. \j» twBostfssrt^ \ft ^wa 
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w a fath e l, iakiiig care not to mix it with our empties, otherwiie manj 
OH^tiTee will be let oat again, and remembering that each indiTidnal 
■hoold be aooommodated with a separate trarelling oompartment. Bat 
if it be desirable to kill the insect on the spot the cyanide bottle maj 
be need instead of the box, or, after patting the box orer the insect we 
msj ioaoh the net orer it with chloroform and then pat the lid on over 
the networi:^ or cover over for a few seconds with the palm of the hand ; 
when the insect is stapified it shoold be tamed oat, pinned, pricked with 
csalio acid, and transferred to the pinning box. The collector will take 
note that while many species trarel safelj in the boxes, thereby saring 
ss maoh time, others will inevitably destroy their plamage if so coyered. 
AH the Batterflies, with the exception of Lewsophaaia mnapi«, are per- 
flbetl^ qoiet when boxed, bat the larger ones take np too maoh space, 
and are better stapified, killed, and pinned on the spot } they shoald not 
be disfigured by pinching, which is a barbaroas process. 

Most day-flying species are at once qoiet when placed in the dark 
Interior. The Hawk moths, as a rale, shoald be killed on the spot, bat 
the Bon-loring Sesico travel wellenoagh ; Bombyces and Pseado-bombyces 
shoald never be carried aboat alive. Of night-flying Noctum and Oeometra, 
the great mt^jority may be safely transferred in their boxes to oar satchel, 
with certain exceptions, as, for example, Oymoitophora, Tkyaiwa, Oatoeala, 

NoTS. — ^It is best, after collecting at Sagar, Sallow, or Ivy, to leave 
such moths as do not knock aboat alive till the next morning, as they 
tiien empty tiiemselves and preserve maoh better, for, a moth killed 
with its body ftdl of sagar or honey is apt to become an object after a 
time. Sagar wiU sometimes exade from a prick in the body of O, vacoimi 
after it has been set two or three years, bat it soon soaks throagh and 
spoils Z. rhimUthcb and some others (the oniqae Noctua fiammaira in Mr. 
Bond's cabinet is fell of sagar). Another way is to chloroform and pin 
them when one gets home and kill them the next day. When pinned in 
our boxes the wings shoald not be allowed to stick ap, bat oaght to be 
kept down by cross pins, for if the specimen get at all set it will be 
pretty eertain to spring after being removed from the saddle. 

Attnctlims for moths and tmtt6rflles.~Before pro- 
ceeding further, it will be as well to enamerate the predilections of the 
perfect insects. These centres of attraction may be classified as natural 
and artifiioiaL 

The Th^^in femsde, of coorBe^bolda ^^^xb^ ^^msa^vl^^ ^&^^3^ 
ite oate of uweotB, ate does not 8eek,\mt nASbst \aiiQRi|^\»\si>^^'ffis^^ 
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she onght« during her life, to attract at least one of the opposite sex. 
The case of Orgyia antiqua is too well known eyen to the non-entomo- 
logical. A web with a contained chrysalis is secpred for the purpose of 
seeing what it will come to, and is perhaps placed in a window-sill : one 
day a supposed spider makes its exit, mach to the disgust Of the captor, 
who had previously hoped he should be gratified by the appearance of a 
real moth ; but what puzzles him most is that a whole lot of little brown 
things, with a white spot on either fore-wing, and with feathery antennsB, 
should be-all about the -place," some of them apparently so " tame " 
that (likely enough the investigator begins to ^t alarmed at the phe- 
nomenon) they decline to skedaddle before the approach of even stately 
man. The noble " Kentish glory," " The Emperor," and ** oak eggar " are 
likewise most pertinacious in their pursuit of a bred female ; and a friend 
of mine used to remark to those who for the first time saw '* the glories '* 
coming up against the wind, " We feed 'em well here, you see," — a bit 
of ohafE^ that. 

Most other female Bombyees are very attractive in their way ; the 
Swifts, the LipcmdoBf Lasiocampa, Limocodes, as well as the Smerinthif 
the Prominents, Hook-tips, several OeometroB, the PsycMdcR^ &c., are well 
known, but probably all moths of the sex are so in some degree, for we 
notice an indisposition for flight in the unimpregnated female to such an 
extent that one captured on the wing is pretty sure to be on the errand 
of ovipositing ; with the exception, of course, of such autumnal hyber- 
nating species as do not pair till spring. 

An aMractmg cage for the female is readily made by tying three thin 
strips of cane each in the form of a circle of three or four inches diameter, 
and then fixing them at right angles to one another, so that they will 
then give the idea of a rudimentary hollow globe, over which muslin or 
green lino may be stretched, completing a chamber through which the 
air can pass. The addition of a fixed twig to the interior, for the moth 
to hold on by, is an improvement. 

The prmcvple is that (the moth being inserted and fiEustened into this 
cage) '* the scent** will be more readily wafted, than by other means, to 
distant spots, as it travels in a line corresponding with the direction of 
the wind. This line, when crossed by a male, is, under favourable 
circumstances, quickly followed up ; for although at first the ziczag 
deviation from the course is considerable, it gets less and less in pro^ 
portion to the distance, just as a good dog may for a time be baffled, in 
his eagerness overshooting the mark, but quickly returning to the scented 
track. 

favourable circumstwnces are that the "weait^ieic \^ -^xop^v^tcraa ^<;st \^ 

oftbemale^ that the wind be gently WtB\«ad3\^\i\wfcQ.^vcL^TA 
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direction, siich as West, Soath-west, or Sonth, and, above all, that the 
female be *' calling/' which maj be known by her general aspect, her 
listless, not-inclined-to-moye look, a faint tremor of the wings, her abdo- 
men elongated and perhaps curved forwards, with protrusion of the last 
segment through the fony coat, or rather the down drawn away so as 
to denude It. 

The time of year (as well as the locality) must be chosen so that we 
may be snre that the perfect males are really to be met with ; the time 
of day will depend mnch on the species it is intended to attract. Some, 
snch as Endrromis^ Satwmia, Orgyia^ DrepanruLj &o., will fly in the hot sun- 
shine of the morning and afternoon ; the Lasioca/mpcB will generally make 
their appearance at three o'clock in the afternoon, the Swifts at dusk, 
the bulk of the OeovnetrcB soon after dark, the Noctuas later ; O.pudAbimda 
comes freely about 11 p.m., and, I believe, the Prominents later still ; 
therefore if it be a rarity we desire to entice, it may be worth while to 
sit up throughout a favourable night to find out the time ; after that we 
may spare ourselves by visiting the scene of operations at the proper 
moment. 

The food-plant of the future larva is the next natural attraction. 
The perfect insects are rarely found at any great distance from it, and 
by visiting the localities in which the food-plant occurs, we stand the 
best chance of securing impregnated female moths. 

Zlowers of various kinds act as wonderfully aJluring baits. Of 
these, ssJlow-bloom in spring, and ivy-bloom in the autumn, are the 
greatest fiivourites with collectors. 

Sallow-bloom. — Having first found a locality of promise, where 
sallow-bushes are not too numerous (for in that case the insects will be 
inconveniently widely distributed), nor too tall, for they are then awkward 
to work, and are best treated by shaking over a sheet : — they should be 
well covered with the fresh, full bloom of either male or female catkins, 
for it is a great mistake to suppose the latter unproductive, the collector 
may set to work cautiously, taking care to disturb the insects as little as 
possible, on favourable evenings — ^that is, when the wind is not in the 
East, though generaUy speaking wind is not un&vOTtrable unless it be too 
boisterous. He should be provided with lantern (a bull's-eye is best for 
the purpose, because it concentrates the light), net, a hooked stick, 
boxes, and killing apparatus, or, better still, with a stick to the top of 
which the lantern can be fixed at an angle of about 25°, and a small 
shallow net aome inches below that, at about ^JCP,\i\i<^TfiQ%^t'v^^^skS)^ 
being jmt in advance of the lantern. Tlie o\^Q(^ Sa, ^oaifc V>bssqj^ "^S^ ^ss^ 
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Um nJlow Tiaitors are sprighUj enough, thej 00011 beoome more or leas 
intozioated with the nectar, and frequently fidl when the light first glares 
upon them, so that by the apparatus mentioned the odds are greatly in 
iairoiir of the net intercepting them. If, however, an insect is seen 
feasting — perhaps its glistening eyes first attract our attention — it may 
be gently tapped with the stick into the net below, for they usually fall 
plump downwards, helplessly tipsy (this is sad, very sad ! Could not 
somebody, with the laudable view of enforcing moth morality, bring in a 
permissive prohibitory bill to abolish sallow- and ivy-Uoom, and shut up 
demoralizing flowers generally P) . The ordinary lant^m and net, however, 
answert the purpose very well, the former being in the left, the latter in 
the right hand, the bottom of the bag being pulled toward the handle* 
end of the stick, and held there, so as to keep it out of the way, and also 
render the net more shallow — for a deep net is not required — in fact a 
•mall shallow net specially made for the purpose is best. The ci4>tures 
should then be farther stupified, if necessary, with chloroform, pinned, 
treated with oxalic add, and stuck in our collecting-box ; or they may be 
transferred for a temporary sojourn in the cyanide bottle at option. 
When sallows are high and in large bushes, branches cut off before dusk 
and stuck into the ground in suitable wood-paths, are very attractive and> 
easily examined ; but, if this be not done, the easiest and quickest, and 
consequently the most productive way of working high sallows (and ivy 
too) is with a hooked stick and inverted large umbrella, tapping or gently 
s hakin g each branch of sallow, and very gently shaking ivy, over the 
umbrella, when the moths are sure to fall in. The gentle shaking is on 
the principle of taking care of the goose that lays the golden eggs, for 
the bloom easily fitlls off. 

A tra/y for intercepting the fkJlen moths, suspended round the neck 
Uke those worn by the old-fiMhioned peripetetic firuit-seUers, has been 
used with success by, I believe, the Messrs. Grotch. 

A «^Mt— the larger the better— prepared by cutting a ciroular piece 
out of the middle and slitting it up firom one of the sides to the middle 
aperture, may in suitable localities be adopted; but it is not every- 
where that this can be conveniently applied, either the nature of the 
ground or surrounding bushes interfering. Where applicable it may be 
drawn round the bush at starting, in which case, having carefully made 
our search by aid of the lantern, we may proceed to shake with good 
chances of success. 

Such insects as fall may be selected from the sheet :-«-« good large 

net placed on the ground under the part searched is better than 
> Snpiusaaii 'the catkins whkih. drop i^qn^Xia dss^gMLtyed in an 
■A9 reoeptaeUe, and an eye ahoaldbeteE^ o^«&.^»Xar«m. 
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By cbiy« in the Baxuiliiiie, Brephos pofrthmias and Adela euprtOa 
DBQiioiit BBllow-blooin. 

In fhe evenhig the whole troop of Tomioeampa, and other ipring 
Kootnn, sodh ae T. piniperda and X Zithor^wo, reeort to the sign of 
"The OBtkm," and there conTiTiallj hob-nob with their hybemated 
telatiTeB, GIcm, BcopdoBoma^ Daayeampa^ Hoporvna, ClocwUha, OaZooatnjK^ 
XyUnOf and eren Laphj^gma eaoigua, the party being nsnally angmented 
hf interlopers, as Amphiphyra, AgroUs, Qonoptera, and Peroneo, with a 
sprinkling of Geometers, A, hadiaidf H. progemmaria, 8, il^unoria, and 
Jhip. aXt^reoiaAa being the Temal, Oidona psiUicoita and miatck, the hyber- 
sated r e pr e so ntattTes. The most aristooratic Tisitors are L, esoigua, 0. 
^ryiihrocephdla^ D. rubiginea, X, eo/nformU^ and no donbt ZickenU; bnt 
timw more property belong to iTy. 

iTy-bloom may be similarly worked, but the sheet nsed need not 
be q>lit. Shaking, too^ will assist ns more than at the sallows. It may 
also be neoeesary to proTide oorselTes with a light ladder when the iTy 
is high iq>. A Tory large number of spedes Tisit this bloom, whioh is 
«fTen more stiq^iifying than sallow in its effects on the moth tribe. 

At iTy may be met with all those Orthosida whioh appear in antnmn. 
These will, of oonrse, now be in tlieir prime. "We shall also meet with 
a good sprinkling of snoh as Noetua, Olasa, TriphcBna iamihmck, Hadena 
protea, PoUafla/uidnckb, Phlogophora, Hoporina, MiseUa apriUna and oay» 
eauUh^ XyUiM, Caloeampa, the autumnal Qeometra, N, rostraUtf 8. /eiru- 
gaUi^ B. aXbistrigaUa^ 8. hyhridaUs, &c. 

By day, the soaroe Vcmesaa Awtiopa has ooourred at the iTy-bloom, 
whioh is a delight also to other VanessoB, and to Cynthda. Noctua may 
be ooUeoted on ragworfc, heather, germander, marjoram, grass, and rush* 
bloom, after dnsk, as they settle on these flowers as at iTy and sallow ; 
bnt Inamble, oatohfly, bugloss, and most others, must be watohed at 
dusk, and the moths netted as they hoTer at the flowers, since they 
seldom settle freely ; and of course the Sphmgida and the species of 
MiOp DiamUhcBGkkf OuculUa, and Phisia must be taken on the wing. The 
liiQowing flowers are Tery attraotiTe : — 

Heather (CaZluna)— OyntTMa ea/rdm (by day), Lithoiia oomplana, 
AgroUa agaihina and tritid, Noetua gla/reosa, DahUi^ and neglecta, H* 
dipsacM, P.festuccB, 8, anonuiZa, Ephyr(B,N. viridata, 8, duibitata, 0. sUo' 
ttata and testata, P. 'Tidppocokstcmcma, A. ericetwiria^ B. eosUtstrigokUa^ 0» 
pinetaUua^ £1. jponona (Erica) , A. tritici ekud porphyrea. 

Baowobt (on the coast) — - Leucomia (xynigenra «aA iAir<MioNfvAQ»^ "&■« 
fmeaem and mcHkms^ E. jpopularis, C. grawvais* C HaviortV^^ "L. wi5»ft*x 
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M. fwrva^ M. Uterosokj A, ifaXUgera, luni^tfro, triUci, obeUsoa, jproBcot^ pyro* 
phila^ Uieemea, ewrsoria, rUgriccms, T. tomi^tna, irUerjeeta, N, glcvreosoi 
X, eeragOfJUwago, and citragOy 8. anomaZa, and many DepressdruB, Note. — 
Bag^ort inland does not appear to be attractive. 

Yipeb's Buoloss — 3f. steXLatwrv/m^ 8. chrysid^formis, N. saponaricB, 
M. aneepSf L. commoy P. aerena^ A. tvncta^ adwena^ P. serevia, C umbrotico, 
H. nuvrginata, A. wrUccs, P. orichalcea, Y-ouwevm^ and swarms of common 
Agrotes, Leueamce, ComidnncB, &o. 

Catchtlt (8ilene ivflata) —5. fuciformis, Leueamia comma, M. cmeeps, 
Al, corUeea, D. ca/rpophaga, cueubdU, conspersa^ A, Uncta and advena^ N» 
hetta. A, urtioB, P. tota, bmctea, and V'(vureum^ P. serena ;— (Silcne twari- 
Uma), D. capsophila, Barrettiif easioky and cucvhaU, 

Bramble — H. Jani/ra and Hyperanthas, C. PamphClAis and Tithonus, 
A. Paphia and Adippe, L. SyhiUa, T. W'dlbum (by day), LeuccMfUa pu- 
treseens f, N, rhomhoidea, and nnmbers of common Noctum by nigbt. 

Gbasses (especially QVyceria fiwUcms) — 8. anomaXOf A, tritici, cwT' 
soriaf valUgera, L, impiMra and conigera, N, wnbrosa and glcMreosa, T.Jvnibriaf 
A» gemind, C, Ha/worthi, M, a/rcuosa, and many others. • 

The Mistletoe (male plant) — ^All the early Noctuce and Qeometrm; 
it is even more attractive than sallow. 

Bat besides these, a gpreat nnmber of flowers have their visitors ; 
thus to mention some alphabetically : — 

Aabon's bod — T. interjecta, N. hella. A, lunosaf X. dtragoy E. api' 
dauria, 0, testata, &o, ; Apple, various species ; Archangel, M. steUcUcuntm 
and P. syVvawus ; Arbutus, C. eardui, V, AtaXamta^ P. gwmma. 

Barbebrt (holly leaved) — ^All the early things ; Bean, Agrotes, &o, ; 
Bebbt-bbarino alder, 3f. (junceps, A. hasUmeOj A. herbidaf N, thalassina, 
E, dolohra/rioy Eup. pulehellata ; Bilbebbt ; Blackthobn, jD. poVycommata, 

A. pictwria, H. oroceago, T, l&ucographa^ C. chamomiUa, N, ditrcupezium 
(larva) ; Buckthorn, 8. scolioBforme ; Bugle, A, 8elene and Ewphrosyney 
L* Arion, M. homhyUform/is ajxd fv^^iformis. 

Gandt tuft, various ; Clematis, L. griseola, C. olvoa/ria. A, ruhtdaiob, 

B. asmoMSf B. hyaXmaUs; Cloveb, Colias, A* Lathonia, 0. cardm, L 
statices, A. sul^lvu/raUs, A. luctuosoy H. wrmigera, and swarms of common 
NoctuoB; Dbtas ocTOPETALA, A, mvnos ; Ertngium; Fetid Iris ; Furze, 
H. co8t(B8trigaU8 ; Geranium ; Gilia aggreoata ; Golden-rod, BvUevfiieSi 
Oeometrod, 8, paHcma. 

Hemp (male) — various NoctuoB ; Hemp-agrimont, O. C-albv/m ; Hera- 

cleum, T.mediama; Heath-pea, L. sinoi^is ; 'Kolly, L. a/rgiohis, CpsitH- 

eaia; HoNETSVCBiLE, Y. J.9i^pa, 0. ccZerto, 8* cowoohmU, D. gaUi, C. 

porcelliis, P, bracteoy v^a/wrewm^ and 0. wnrbraUca; Tio^^, "B. tu\ra^tk,'L. 

"^voffo, and aurago, H, oroceago^ N. sujBusO', M.tfyipico,^ A•^MfUc^6. 
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Jasmine-^O. celeriOf M, stellatcvrwn, P, hractea; Knapweed, F. 
e-aZhvmfi, A. PoupMa and Adippe, 8, ichneumonifortMs (amongst) E, och/rO' 
leuca (by day). 

Labkspub, M. stellata/nim ; Lilac, D. Ivneata ; Laurel ; Lime, Th, 
qitercils, A. corticea, aqvilina and ravida, M, furva, and a great variety of 
others j Louse-wobt, 8, homhydformis ; Lucebne, CoUaSf P, Daplidice, A. 
LcLthorvia, and yarioos other bntterflies, A. sulphv/raUs, &o, ; Lichnis, A. 
decolorata; Mabjoram, Th. W-alhurriy P porplvyraUs, A. omata; Mart- 
gold (French and African) ; Maryel oe Peru, C. celerio, 8. corwohuU ; 
Michaelmas daisy, F. ^talonta, &c. ; Mustard, Th.W-album; Nastub- 
TIUM, C. ceUrioi (Enotheba (moths at this are caught by the proboscis, 
also at Physianthus albens, a green-house plant), 8. convohmli, also at 
F^sianthus, C. celerio. 

Passion elowee, C. neriij Petunla, 8. convoVouU, &c.j Phlox, 8, 
convolvuUf Ac. ; Pink, 0. porceWus j Pobtugal laubel ; Pbivet, 8. vrvyopi- 
formis and tipuliformis, N. ditrapesnimi, T. siibseqita ; Bagged robin, 8. 
homhyUformis and fuciformis, I. statices^ and A. trifoUi (by day), D. cotM' 
persa (by night) ; Baspberry, T. hatis, L. conigera ; Battle, M. Cinaia^ 
various J^octucB;* Beed, JT. lutosa, XanthioB ; Bhododendron, 8. UgiLstri, 
0. porcelVus, M. hombyliformis, D. conspera and cucuhaU ; Bushes, T. 
derasa, 0. su^peda^ N. ditra/pezium and wmhrotay A. fibrosa, L. conigera 
and pudortTUbf and other LeiuianicBf with plenty of common Noctws. 

Sage (wood and garden), the former very productive ; Scabious, 3f. 
fwrva, &o. ; Spubge, M. Lucinay 8. cuUciformis, and Myopiformis ; Sweet 
GALE, fif. sphegiformis ; Sweet William, T, derasa, PlvMdcB, 0, umhraUca ; 
Sybinga, a, pyrophila, &o., &c. ; Teasel, N. suhrosea. 

Thistles — A. cratcBgi, Vamsssas, Th. W-alhumy A. Aglaia, &o. (by 
day), 0. Haworthi, C, graminis, M. fv/rva (at dusk) ; Thyme, L, Arion, 
A. loniceroB, H. melanopa, all Pyraustcs, E. dngulaUs and auguinaUs (by 
day) ; Turncap lily, most attractive to the Plusidce; Valebian (red), 
0. poreelhis, 8. UpuUformis, P. dysodea, A. tripasia ; Veebena, D. gaUiy 
8, eonvohmUf C. porcellus, Ac. 

Willow hebb, M. furva, Anceps and persicariod ; Wood betony, M, 
fuciformis ; Wood sage, L. complana, A lucemea^ M. fv/rva, C. aXsines, H". 
ma/rginata, &c. ; Wobmwood ; Yellow bedstraw, Lithosia carUola (even- 
ing) ; Yellow thistle, P. Actceon. 

Other attractions than flowers are as follows : 

Peaches, plums, apples, blackberries, especially when burst from 
over-ripeness. 

Yew-berries, the great vanity of D. ruhiginea. The juicy buda 
of bJrcfa^ wbite'tborn, and black-thorn. 
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Deii irim a l a, ■iiAMito«te,ii f> M cli^«Mi cit»Mure | M u r ti oalariy, 
IreeoDeci tmae atartnig in c o mymnj witk mj friend Pifiid to Ongar 
Wood, with a dooompoaed ■p fi c i int w of the feloM noe, intended finr the 
delectation of hie porple Ki^eetj; bat thoo^ we let ti» eat out of the 
bag, and H. L IL eridentlj emelt oar game, we coold not induce him to 
come within roach — perhape the game waant hi^ eatrnf^ 

Dong of enifiM^lg- This, aa well as the preriooe, attracting A. 
Irigf which oertainlj has a depraved taste. 

Of Artiiicial attrsctioilh> ''sleepj" apples shced and pinned 
against trees, orer-ripe borst froit in similar positions^ maj be named. 
These are ddeflj nsed as baits for batcerfiies. Stale beer and also vine- 
gar hare been soggested. 

Putrid tooipmids h&re been employed by oar French neighbonrs in 
lien of sugar, for they do not find the latter profitable, owing to nearly 
all the sugar in France being extracted from beet, which being without 
smell, has bat Htde, if any, power to attract. 

OlUgBT^ howerer, is the g^^eat medium employed in this ooantiy ; 
there are few natural attractions that can Tie with it, and it possesses 
the great superiority orer flowers that the visitors to it come to us from 
all parts, congregating in a small space, where they are at once plainly 
visible. Various prescriptions have been extolled for their efficacy, but, 
as good, a basis as any may be made by boiling up equal weights of 
foots sugar and treacle in a sufficient quantity of stale beer to bring 
the mixture to the requisite consistency ; that is, it should not be too 
thick or it will not ''work" well with the brush, nor too thin or it will 
run away to the grouod too quickly, and the upper parts of the patch 
will dry up ; lastly, a small quantity of rum should be added shortly 
before use — if too much be added, the moths will be too quickly intoxi- 
cated, will fall to the ground, and be lost among the herbage. Some 
collectors think proper to flavonr their sugar with ratafia, anise-seed 
essence of jargonelle pears, or the not easily procured essence of ginger- 
gttum. Honey ia preferred by some to sugar, but besides being more 
oomtly it ia leaa efficacious. 
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The apparatus reqnired for sngarmg is varied; the oolleofcor 
laiist take his ohoioe of what he oonsiders necessary from the following: 
A. sugair Un with a brash attached to the lid is sold for the purpose, 
bat a soda water bottle, a small gallipot for the reception of a little of 
the miztare at a time as reqnired, and a brash of about three-quarters of 
an inch diameter at the bristle end, and carried well wrapped up in brown 
pi^ier, will answer all ends perfectly. 

A lomtem. This should be fitted at the back with a tongue which 

snay be slipped into a belt or the waist of the trousers or the vest ; or it 

3nay be suspended from one's mouth by a piece of wire bent at two right 

cmgles, the part between the two angles being encased in a tubular bit of 

"wood of the thickness of a drawing pencil, so that it can be g^rasped by 

"^e teeth ; or thirdly, it may be slung round the neck by means of a 

strap, on the ends of which are fastened two books which pass into two 

-triangular rings soldered to the back of the lantern, either of these 

additions sets a hand at liberty. The front should be of plate glass, for 

a bull's-eye concentrates the light too much, and scares the flies; a 

darkening cover is also important. N.B. — ^Always look to the trimming 

of the lamp, &c., before starting. 

A net for augwrvng is best constructed by socketing two " paragon '* 
wires into a ^-"pioo^y and connecting their diverging extremities with a 
piece of cat-gut, which will readily adapt itself to shape of a tree or 
other olyjeot ag&inst which it may be pushed. Bag, as usual, but not 
very deep* 

A catching amd pirvning ho» is considered by many indispensable. To 
make this, a tube of about two inches (or three at least, for Oatocala) in 
diameter should be sawed transversely half through at about half-an-inch 
from one end ; in the slit thus formed, a circular valve should be made to 
woric so as to close up the tube if required ; the other end should be Jvrmhf 
covered with strong open net-work. Then a sort of piston corked at the 
end should be made to fit the cylinder. For use, the valve is opened, the 
mouth of the tube clapped over the insect, which of course flies towards 
the net-work, when the valve ought to be instantly closed ; next insert 
the corked piston up to the valve, open the latter and push the insect 
against the net-work, pin it through one of the meshes, and then with- 
draw the piston with the insect stuck upon it, repin properly, and trans- 
tar to the collecting box. 

A fork formed by three darning needles, driven at the angles of an 
imaginary triangle eye foremost into a handle, is sometimes employed 
for impaling the very skittish GabocaXod on the sugared trees. With 
practice, a single daraing needle may be nae^ '^oirj ^%qa^)n^^ ^\ra^ VSca 
reediest way of proottring them in good cond\\»\Cin. \ft \« %\!QaiHSBS!«k\s^ 



them dowm with a btt l edc i ctp; mh t tm Betted, tkej qnddy 
their plemijn . Tlie sae of the incie veedle rendads vie of the 
Seotehman, who haTin^ di e amt that he had c a| i *f ed a CtiftoB Xonpaieil 
■poa a paiiiiig br itirfcTng it wiih a eertaia Hg pia, for jeara carried the 
lomg piB aboat with him in the eipectatioa of lu e ctiii g with the Caioeala. 
At bat one dar lare ecoagh he saw the XaB|iarefl aittzng on a fence, bat 
horror ! he had forgotten his pin. Xow Toa, mj reader, woold doabt- 
leai, nnder the ciitimigtamiea , hare been dreadfaDr eic it ed, and hare 
raahlj made some absvrd attempt to a e caie the priae, which woold, in 
all probabiKtT, hare got out of jonr datchea, with the kae of a few 
■calf Bat this was not what oar Scotch friend did ; he went qaietir 
home, got his pin, retomed with it to the spot, and eooDj' pinned the 
great Bine Underwing. 

A pinmimg kur, the osoal complement of diip hazes, and killing 
botUe, win be reqn ir ed. And lasttj, and bj no means leastlj, kae^en 
most not be fergotten. 

Choice of locality. Sogaring maj be empkjed in almost any 
locality, from the most barren and bleak to the most fertile andsheltered 
districts ; the rides and clearings in woods are ferooiite places of resort. 
The heaths, sandhiHa, moantain sides, fens, ander-cli£&, parks, borders of 
fields, are all prodnctiTe. We shoold arotd situations wh^e the foliage 
is dense. Trees which hare been repeatedly sugared are always more 
profitable than those newly tried, and we should therefore be cantioas 
about rushing off to a fr'esh spot for the reason that we have been un- 
suooessfhl. We should not give up dirty water until we are sure we can 
get a clean liquid. 

Choice of eYening' The un&vourable droumstanoes to be 
regarded are east wind, or a too boisterous wind, bright moon, unseason- 
ably cold weather, too calm weather, ground fogs, the counteracting 
effect of certain blossoms uid of honey dew, untried districts, abundance 
of ear-wigs, wood lice, slugs, &c.j the condition of air c^fter a thunder- 
storm. Favourable are warm dark nights, clouded sky but the air clear 
near the earth, previous hot weather, moderate wind blowing steadily in 
our direction, such as W., S.W., or S., thunder in the air, and even during 
the continuance of a thunder-storm, for in spite of pelting rain, insects 
will Bometimes swarm at sugar. On such a night I remember counting 
over 150 of various kinds on two small patches — rather embarrassing ! 
Note. — Though moonlight nights are ustuilly unprofitable, I once saw 
Noctusd swarming at sugar about I a.m., when the atmosphere was as 
e/ear as apace, and the luminary of the harreat denomination. N.B. — 
Mad night-jara are good signs. 
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Time for Sugaring, ^agar shonld be got on before dusk, but 
not too soon before, or its virtaes and sweetness will be expended on the 
desert air ; when the first oockchafer or " lonsy watohman ** booms past 
US, we should be reminded that it is at once time to beg^ to lay on onr 
sugar : Kany leave their sogared trees for home at too early an honr : 
it shoold be remembered that some species fly at one hoar, others at 
another, and that a sncoession of yisitors arrive from dusk to dawn. 

Modus operandi. We shoold sagar at intervals of abont ten yards, 
choosing such trees as have the roughest bark, as oak, elm, and poplar ; 
smooth ones, snch as beech, horse chestnnt, sycamore, and lime, don't, as 
a role, pay. The sogar shonld be pat on these in a long narrow streak 
reaching from shoolder height down to within a foot of the ground, and 
should be applied on the sheltered side. When there are no trees in the 
locality, palings (but they ought to be open ones, or the scent of the 
sngar will not be wafted away) may bo sugared ; if these be not present, 
-we may sugar foliage of bushes, reeds, or flowers of ragwort, umbellifersd 
knapweed, bramble, thistle stalks, Ac, marking the spot in some way that 
we may not overlook it — pieces of white paper answer the purpose. But 
in some barren spots not even this class of herbage is present. On the 
Band hills for instance, the method is to tie tufts of Ammophila into knots 
and sugar these ; where the grass is very short we must carry laths or 
boughs to the scene of operations for the application of our sweets ; and 
if not that, we must e'en content ourselves with sugared rags (conveyed 
to the spot in tins), laying them out to the best advantage we can, or 
apply our nectar to the bare stones. 

Captwrmg insects off the sugar may be effected by the pinning box 
or fork already mentioned, but generally there is no difficulty in boxing 
tliem in the ordinary way ; that is, take the bottom of the chip box 
between the thumb and little finger, the lid between the index and third 
finger, the second finger resting on the top of the lid, then apply at one 
point a portion of the circumference of the lid to a corresponding part 
of the box itself: — with a very little practice, the box can be quickly 
opened and shut with one hand; another way is to put the cyanide 
bottle -under them and tap them in ; if they be very skittish, they must 
be netted or knocked down as they fiy off. In examining the sugar, we 
should shut off the light while approaching a tree, we should then place 
the triangular net underneath the patch, holding it in position by our 
knee, and having gently turned on the lantern, proceed to box such 
moths as may be considered worth taking. 

Ca/ptwes at sugar are too numerous to mention, almost all the night- 
flying Noctum may he token in this way > but «b fevi » «>u^ %a Ssk ^t3»s£^ 
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Lugperina, DoaypoUa, ko,, are more readily attracted by light, while others, 
ae the DicuUAiBCMB, CuouUmb^ fto^ are not to be tempted away from the 
flowers they frequent. 

Besides the Notium^ however, Bphimgida^ sndh as C. poreef^AU and 
JSlpmwr^ hare been known to visit the sngar, the LWhrnda are not nn- 
freqnently to be met with, many Geometers and I^^rBles are attracted, 
as well as Torbrioet^ Phycida, DepressturuB and other Tineina, not to nien- 
tion beetles, sings, centipedes, and mice. 

Note. — Whilst sugaring one most be on the Icok-ont for other 
visitors besides IfoetucB, for Bos, attracted by onr lantern, sometimes 
pnts in an unexpected appearance ; and had it not been for suddenly 
'* dousing the glim,'* on the occasion of a pair of horses coming full gallop 
at my light, it is more than probable that the *' Ghiide " would never 
have appeared. 

By day, sugaring may be used to attract Vcmessa and other butter- 
flies with good chances of success. 

I«lght is a very different kind of attraction ; to this insects can 
hardly be said to come from choice, having once got their sight daeed 
with the glare, they are impelled to it against their will, this is pretty 
evident from their sometimes frantic through futile attemps to get away 
from its influence, and by the quietness with which they settle down in 
some dark comer. 

Street lamps first come under notice, and they may be worked 
with g^reat profit. The collector should be provided with a small net, 
of lozenge shape, about 8>in. by 6-in., or at any rate with one of the 
sides straight, in order that it may be pushed up against the flat glass^ 
the acute and obtuse angles of the implement enabling us to dislodge 
insects fh>m the comers of the lamp, the handle being of appropriate 
length. At one of the obtuse angles a sharp semi-circular bend inwards 
may be made to correspond with the rails of the lamp which are favourite 
resting places. Chip boxes and killing apparatus as usual, but the latter 
is rarely required here, for insects which have flown to light are remark- 
ably quiet — seem grateful to change their position for the dark interior 
of the box. 

Some species are visible enough on the lamps, the EtiipithecicB, for 

instance, with their wings spread to their fullest extent and pressed flat 

on the glass ; various species of AddaUa, Hibemia^ Opordbiaf EmmeUsia, 

and Scotosia, as well as Camptoyramima Fhiviata and the Drepomas, the 

XanthicB also, and the species of Cosmia, and Tethea, which, by the way, 

frequently in th&r excitement get insidQ t>[iQ Vkqv^ \a >i^^\t tsax^<^ 
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detriment. Catoeata nupta rests on the glass, and, taking its size into 
oonsideration, does not require for detection any g^reat amonnt of oarefnl 
searching. Several spedes of Deltoides^ Pyralites, CrambidoBf and PhyeidcB, 
too, settle on the glass, the latter having an nnfbrtnnate propensitj lor 
getting inside. Light seems to hare a specially powerfhl attraction for 
the last four gronps, the commoner species being often found on the 
lamps in numbers, while such plums as Madopa saUcaUs, Spilodes gUdi- 
caUs^ and PenvpeUa formosa are occasionally found. 

To find all these, the lamps require but little examination, and 
even others that hang to the uprights, such as Hemerophila ahruptariaf 
VHmandra omatarta, are easily enough seen, as also are those species 
^whioh, whenever they settle, rest with their wings erect, as Selema^ 
■XnnomoSi and CHdcma miata. 

The real di£Q.01llty is to find them when they have chosen the 
^Uffk outside of the framework, especially underneath, and still more 
"when they have retreated to the supports under the base of the lamp as 
SierrJia sacra/ria has been known to do. Then g^reat c%re and circum- 
spection is required in scrutinising the different parts, or otherwise many 
moths will be passed over. GKxxl eyesight, sharpened by practice, and 
patience, will meet with the most rewards. If we are in doubt as to the 
nature of any particular patch which may arrest our attention, and which 
we may be unable to dislodge, the post must be swarmed in order that 
we may get a closer sight of it ; indeed, the most successful hunters 
oUmb every post on favourable nights, holding on by the knees, calves, 
feet, and one hand, while they box with the other; of course, this requires 
practice, and is not well adapted for portly or elderly gentlemen — putting 
ladies out of the question. 

Many of the species already mentioned will sometimes take up such 
positions, and most of the NoetitcB do so, when they can make up their 
minds to leave off tearing round and round the lamp in a frantic and 
utterly demented manner. Here also Hepiakts sylwmtis, PoBciloca/mpa 
popuU, and Qnstropacha quercifoUa, will sometimes settle, while Chesias 
BparUaia folds its wings closely together, as though striving to hide 
under the narrow firame, and Pelwrga eomitata not being able to do so, 
hangs on to the bottom. 

But those requiring the utmost acuteness of vision, are the Pseudo' 
B<mbyces generally upon the darkest parts of the firame, Peridea trepid/i 
exactly like a patch of mud, PtUodontis paVpvna resembling a bit of diy 
bramble stick, and Petaaia casaifnea a bit of chip, while the close resem- 
hlanoe of Notodonta camtelma and some others to dead and dry leaves ii 
very remarkable. For these little short of aobuaitfiPOfibin^'^rSilinffifi^ 
but ikejjr are tolerable incentives to a oiUmb. 
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Some specieB, the Smerinthi for instance, and Pygara lucephaZa have 
an absurd habit of creeping up nndemeath and resting with their heads 
jost in the holes left to supply air to the lamps, and look as though 
actuated by curiosity to see what is going on inside ; occasionally also 
Zenzera csscuU, Arctia vilUcaf and probably most of the night flying 
Bombyces may be found. 

By a wonderful instinct, spiders are constant visitors to, or rather 
residents at, gas lamps, and they thrive and get fat on so rich a ground. 

A notice of ejectment served upon them and promptly acted on 
will save many a moth firom being frightened away and more from being 
destroyed ; but a shapeless bundle in a web will sometimes, by careful 
unrolling, prove to be a good moth in an almost uninjured state. 

AtropoSf convohmUf and gaUi, have been known to enter houses 
attracted by the light, and celerio seems to have a fancy for settling 
down near windows ready to be taken the next day. 

Luperina eespUis has been taken not uncommonly by the attraction 
of the lamps carried for sugaring, Qeometra pwpiUonmria also, and at 
times, numbers of Qeometrcs. 

The lamplighter is a man with whom we should be on friendly 
terms ; — by making it worth his while to serve us, instructing him as to 
boxing and selecting the species, and placing a supply of boxes at his 
disposal, we may often acquire without trouble an abundance of insects. 
It must be expected that he will at first bring you enough Poplar hawks, 
and Tiger moths to make a breakfast ofif, but, if he be an intelligent man, 
this will soon wear oflf, and after a time he will know " a good 'un " from 
*' a duffer " as well as you do. Still more advisable is it to secure the 
services of a lighthouse man, for the chances of getting rare, and even 
new species are much enhanced, not only by the situation in which these 
edifices are generally erected, but also by the intensity of the light. A 
" fiver " per annum would doubtless be a welcome addition to the income 
of such a man, and would not be badly laid out by anyone having the 
paper to spare. 

Note. — The revolving lighthouses so much in vogue seem to be use- 
less as an attraction for moths. If a steady light is attainable it is im- 
possible to guess at the probable results, for, although the story of the 
lighthouse on the south coast, &om which the light-keeper was obliged to 
sweep the moths with a broom because they obscured the light is ob- 
vionsly apocryphal, it may reasonably be supposed that in a rich locality 
Tfliry large numbers of moths would be obtained, the great prize Tlnnomos 
.being, 9moog the possibilities. In such a situation Lithosia 
been token, also Agrotis lunigerct, obeUsca^ a9oAi"h\wi., -fiFfcfcco* 
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Mid Vacemsay Mamestra fwrva, Epimda Uchenoa, DasypoUa templi, JDiom- 
thcecia capaopMla, and Bcwrettiiy besides heaps of other g^ood things. 

Apparatus for attracting insects to light may be simple or com- 
plicated, on a small or large scale. The simplest plan is to place a mode- 
rator lamp on a table facing an open window, which looks out on to a 
likely locality, as a fen, heath, sandhill, or wood for example, on a favour- 
able evening, and then wait with net at hand for visitors. Mr. Stainton 
considers that a strong light should in addition be placed outside the 
window, in order to bring the insects within the focus of the inner lamp. 
This plan, which requires the presence of an operator, was not smart 
enough for our Transatlantic cousins, and an invention was soon completed 
by Mr. Glover, of Washington, TJ. S., which would catch moths all night 
long without any trouble to the owner. It will be found described in 
p. 199, Vol. ii, of the Entomologists s Monthly Magazine ^ space will not per- 
mit of re-describing it here ; — however, I may say that on the same 
principle a room may be readily fitted up. The procedure would be to 
£rst clear out a suitable room of furniture, carpets, everything ; and stop 
up the fireplace, and all chinks and holes, and line, if necessary, the 
walls and floor with white paper. Then, to the open space formed by 
HEusing the lower sash of a window, fit two glass frames (single pieces of 
glass if possible), slanting back into the room, and forming with one 
another an angle of 30° or so, that is, they would form that angle, but 
that they are to be kept about an inch and a* half apart at their room 
end. These glasses are then to be fixed in position and the sides to be 
closed in. In the next place, as powerful a light as can be procured, the 
top and bottom openings of the chimney glass being carefully guarded, 
should be placed on a table behind the glass apparatus aforesaid,, on 
about a level with the inch and a-half chink between the glasses — when 
lighted, the door of the room may be closed, and we may proceed to employ 
ourselves elsehow, feeling satisfied that the odds against anything which 
may pass through the glasses finding its way out of the room again are 
something tremendous. 

The small hours are the best for working light — but few insects 
visit it till 10.30 p.m., after which they begin to come more thickly. 

White surfaces, as sheets or other linen hung oat to dry, have 
often been known to attract 8. convolvuU^ for instance. The action is, 
I expect, at dark similar to that of light, but by day insects doubtless 
sxm themselves on chalk and other white or whitish substances, for the 
greater amount of heat they thus secure. 

Boarching /or settled insects is one q(C tlcid ^YCfv-^^:^\>'csNsAv&'^ ^ ^<^si^ 
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Boles of trees ; these should be oarefallj soratmised for insecta : 
anything haring an approach to a triangidar outline, whether of the 
right-angled or isosceles form, should immediately arrest onr attention : 
the poetnre of the pags the collector will soon become fiuniliar with, 
others sit with their wiogs much arched, or even erect oyer the back, 
and may be best detected by examining the tree tranks in profile. The 
NotodontidcB, lAmaeodeSy Cilia, Qeomelra, &c., assnme these attitudes, 
and are readily passed over when looked at point blank. Some species 
among the Qeometra prefer the more elevated positions on the trunk, 
others, as the more Bombiciform G^metrsB, the Prominents and Noctnse 
are nsnally found from about 2 to 5 feet from the ground, rarely abore 
3 feet. Noetuw^ indeed, generally ensconce themselres near the foot. 
On tree trunks early in the morning, and again after noon, some of 
the 8eeia may be found drying their wings, but they soon jerk them- 
selves off onto the ground, and subsequently take wing; on windy 
nights, again, numbers of insects may be found on the sheltered side of 
tree trunks. Note. — If we see the empty pupa-cases sticking out from 
the bark, or elsewhere, it is, of course, a strong presumption in fkyour of 
the species being out. 

Palings should be sought over from top to bottom ; on the top 
ledge in spring and autumn is the place to look for apterous females, 
which usually run up to the highest point they can reach soon after 
leaving the chrysalis, CiiculUa chamomilUB and vmbraiiea secrete them- 
selves under the ledge, and Coasus erects himself like a split-off piece at 
the top comer. The paling itself should then be looked at in such a 
direction that we can see the angles formed where the pales overlap ; 
and the foot quite at the bottom, especially if there be grass or other 
herbage growing against it (this being turned down for the purpose), 
should be examined. In Biohmond Park Larentia m/uUistriga/ria almost 
invariably occurs at this part, and many Noctuas may thus be discovered 
in their retreats. The sheltered side of the paling should be selected- 
The ledges of other structures than palings should be peered under ; a 
favourite hidlDg-plaoe of Catoeala is under window sills, copings, Ac, 
outhouRes, and bams, should be visited — these places will in the winter 
afford shelter to hybemating species. As a rule, old moss and lichen, 
covered palings are best — park fences are better than open palings — ^bnt 
new oak palings are very prolific in the case of Tinema, — nor must even 
tarred fences be despised. The grand time for this kind of work is after 
a boisterous wind. We will suppose that there is half a gale from the 
S,£/. to-day, to-morrow if we can find a fence with a N.W. aspect in a 
SXfod locality, such as Dartford, for inatonoe^ we ^icksSL^. %xA ^^sq^-^ <i^ 
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sport, fi»r lometimas the fences are Bmothered with moths. Again on 
■warm dajs while a stormy wind is still blowing, throng^ of small things 
seek shdtered places, espeoiall/ snob as a wood lies to the windward of. 
It 18 tiierefore of great importance that the collector should make a 
mental memorandum of the aspects of the fences he visits, and also ac- 
quaint himself with the way the wind blows, or, rather, how it blew 
yeaterdi^ evening, in which case he may march off straight to the most 
pirodnotivo spots. 

Herbage may be examined next ; on cloudy days or towards dusk 
butterflies may be found fast asleep, when they may be readily boxed. 
It takee a little time for the unpractised eye to get accustomed to the 
appearance of a butterfly with its wings erect over its back, though, 
after that, they are not difficult of detection ; the "Blues '* may thus be 
got in abundance in their haunts. The little Psyche roMeUok^ when not 
flying, may sometimes be found settled on grass or other herbage, at 
proper time and place. But at night, afler the first flight, certain 
BpecieB, such as NonagriOy Tapinostola, and Miana areuosa, for instance, 
may be found, singly and in pairs, settled in abundance on the foliage of 
iheir food-plants. To give an idea of the results of such collecting, my 
fiiend, Mr. Boswell Syme, and I once took thirteen dozens odd of J^oua- 
gria hdo8a in the space of about an hour, and Tapinostola BondAi used to 
be met in like plenty. Then, most collectors are aware how abundantly 
the males and females of H. rwpiccipra/ria occur on the hawthorn twigs 
and buds. Beside these many other species may be met with settled on 
fldliage after dark by simply looking for them by the aid of a lantern. 

Peatlng is the plan usually adopted for disturbing the tenants of 
floliage and starting them on the wing. Net in the right hand and beat- 
ing stick in the left, the operator thrashes away, snapping up in his net 
snoh moths as fly out. Where there are two collectors it is a good plan 
for one to beat and the other to follow at a respectful distance with his 
net, for insects sometimes require a little time to make up their minds 
to take flight, and a solitary beater misses a number which dart out 
firom spots that he has passed. If this arrangement be not made, then 
that collector who lets his comrade go first gets the best of it, which is, 
of oonrse, just the reverse in paling working. It should be well remem- 
bered that it is the leeward side of a hedge or bush which should be 
beaten ; for the insects will be certain to fly out on that side. 

Tree beating by means of a long pole is useful for dislodging the 
Hook-tips and other species, some of which fly in the sunshine, some in 
Murlj Bkoming, and it ia especially BervioeaVAe wVi«& \tSa dAi«x«^HA\kX^ 
con fenudea. 
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Trunk beating by the mallet, as for larvse (see page 23 ante), is 
an excellent way of obtaining perfect insects, but the weight of the im- 
plement is mnch against it, and almost as mnch vibration may be pro- 
duced npon even large trees hy means of a stent cane or newly-cnt hazel 
stick some five or six feet in length, hj striking the tnmk in such a 
manner that nearly the whole length will jar npon it at the same 
moment. This is the plan by which Tephroaia consonaria, exterscvria^ 
and vidua/riOf the BocurmidoB, Aventia fiewula^ Erastria fuscula, Eupithecia 
. Icuridata, pusiUatOy ahhreviatOf dodoneata, vndigatay Hypena crassalis, and 
others, may be best obtained in the day-time. In the same way Litkosia 
quadra may be dislodged ; but in this case striking the larger branches 
of oaks, &c., is more productive. Note. — ^The collector must keep his 
eyes well open, and in all directions around him, for some fall plump 
down, and others make a bolt of it. 

Brushing tree trunks and paling^ with a leafy little bough, or 
with a dusting-broom, is a good plan of starting such species as are 
difficult to see. 

Pumping by means of a powerful garden engfine is a still better 
means of dislodging the tenants of a tree, but, unfortunately, though 
very effective at home, wo cannot well apply it on our travels. 

Pelting with stones may also be employed with advantage. 
Note. — Of all trees there is perhaps none which harbours so many 
moths as the yew. 

Switching low herbage is a first-rate method of working the per- 
fect insect, especially on rough broken groxmd. A long switch is passed 
with a tapping movement from left to right and vice versa as we walk 
along, and by this means we disturb such insects as may be hidden in 
advance of us. As they start up we can chase and net them, or, better 
still, first mark them down, for while some, as A, svXpTvwraliSf A. omata, 
A. gilvaHa, and dtraria, EuhoUaj Aplasia, Pseudopterpnaf Spilodes, 
Madopa, &c., soon settle again, others, as Euthemonia mssula, including 
now and then a few of those sJready mentioned, if not approached with 
great caution, will fly up, up, up, until all hopes of securing them are 
lost. Brephos partheniaSf by the way, will soar up in this maimer, and 
BO, too, will Fidonia pmia/ria^ and sometimes even Psyche — this, of 
course, applies in like manner to insects tramiped tip as we walk through 
herbage of any kind. 

Sweeping is here mentioned beoan^e, t^iou^ «b -^owc x^tam for 
*heJaboav^ the way of good specimens may \>© ^x^^Q^^ -^^'^vxiV^'ja. 
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may bj it, in aome alight measure, be formed of the laana of the neigh- 
bourhood. The great thing to be borne in mind is (that is, if specimens 
be required), not to keep sweeping on reg^ardless of contents, bat to 
ezamine the net after each tvro or three sweeps, otherwise no recog- 
niaable capture will be found. It is all very well as a sort of '* sample 
taking " of a locality when there is nothing to urg^e us on to uso our 
wits, but as a method of collecting the perfect insect it must rank very 
low indeed. 

Fami^ting and vaporising are by many considered profitable 
modes of collecting from bushes and herbage. The operation will be 
oondncted as recommended for larvsB at page 25, and here we may 
sometimes take adyantage of a bonfire of weeds when the nature of 
the wind keeps the smoke down. 

Blowing upon the trunks, &o., has been adopted with great 
flaooeas by Mr. Barrett. If the weather be windy and not too hot 
numbers of small species will be found settled on the sheltered sides of 
trees, and by blowing sharply on the trunk, and at the same time 
holding the net in a suitable position, they may be driven into it and 
easily secured. The gpreat majority will of course bo Ttneinay but 
many Toririees will also be found, as well as EupithecioB and other 
Qeomstms (such as emtersaria and liohenaria), which cannot easily be 
Been on the bark. Even the prominents and other large species, if 
act blown off, are made to raise their wings, and so become visible. 

Fishing out Acentroptts firom off the pond weeds by means of a 
Tery shallow net, with a longish handle, is another mode of collocting. 
In the London district collectors must not mind being asked, " Please 
Sir, give me all the tiddlers you ketch.'* 

Simply walking about even, and gently disturbing the bushes in 
a piece of underwood of three or four years' growth is often wonderfully 
produotiYe of Qeometrce, Pyrales, and Tortrices, 

Butterfly hunting is generally looked on as simple work enough. 
It is true that some, such as the Wood white, may be easily run down 
by a child, but others have remarkable powers of fiight. A few, as the 
Brimstone, resort to the dodge of " doubling " when hotly pursued. 
The purple Emperor and his attendant knight, Thecla quercils, try to 
keep out of our reach, others, as Thecla rubi^ render themselves invisible 
in some mysterious way. The butterfly hunter should be a cool hand, 
ind shonld atrike with precision when thA ptcrgec Ti^Qra^^!ii\» ^riRsa^^s^^ 
£te Mbauld avoid placing himself between ^e wun «aA VJaa ^^\» V^ 
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to oaptnre, for in that case a shadow will be fatal to his hopes, 
and he should endeayoor to get to windward of his game. Sometimes 
bj stationing himself at a particular spot and striking steadily as the 
butterfly comes within reach he may do far more execution than could 
be accomplished by any fleetness of leg^ dexterity of arms, and general 
powers of endurance, for many species have a tendency to return to 
the same places of call, and to retravel the routes previously traversed. 
The position taken should, if possible, as in a wood for instance, be 
some narrow g^rge, through which the insect, if it comes that way, 
must pass, or there may be some particular batch of bloom, or even a 
fikvourite twig which we may take advantage of. The fritillaries and 
the white admiral have a tendency to thread their way over and over 
again through the same rides of woods. The Vanessa will revisit the 
identical flower (thistle or whatever it may be) most pertinaceously. 
The Buke of Burgundy will return to the same twig, and so, too, will 
the Purple Emperor, but for him we shall either have to mount a 
&voured tree, and with a long-handled net bide our time, or the 
cumbrous 30-foot handled net may be tried, but the best plan is to find 
out a locality, in which his miyesty occurs, where the ocdcs are low and 
pollard-like. The female Iris may, however, be sometimes taken in the 
act of depositing her eggs on sallow, and the male, as already stated, 
now and then descends from his throne to visit puddles, wet mud, dung, 
dead animals, &c., he is then, as at all times, vexy bold, and, if the 
collector be not flurried, may be cautiously secured. A brilliant idea is 
to shoot, with dust shot or with a charge of water (as they do Humming 
birds in S. America), the Emperor as he sits in state ! H. I. M. is very 
pugnacious also, and another dodge is to shy up shining pieces of tin, or 
stones with bits of white paper attached, when his dignity being 
wounded, he will sometimes chase the offending object to the ground. 
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Female TAothB^ when foxmd at rest, especially if they appear to 
have recently emerged from the chrysalis, and still more particularly if 
the species be rare, or when they have come out in our cages, should, 
when desirable, be enclosed in gauze-covered cages, and kept, for the 
purpose of attracting males, till the time of day or night comes round for 
the species to fly. 

When taken on the wing, a female is pretty sure to be im- 
pmgnated, and in the event of our wishing to -Qoaaeaft ouraelvea of the 
^gsr, she should be kept aliye and treated ea TeocsnaDseni^sdL ^\i ^m^^ ^ 
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ante; indeed, whenever we capture a female, the firstqnestion weshonld 
ask oaroelTes is, " Ii tt worth our while to breed this ?** for of all modes of 
getting together insects there is not, without a single exception, one 
which, ibr the completeness of its instmction, combined with charming 
interest and somewhere about cent, per cent, profit return on the outlay 
in the shape of bred specimens, can in any way compare with breeding 
from the egg ; and we ought to look upon collecting the Perfect insect 
not so much as a method of procuring cabinet specimens, but rather as 
the readiest means of obtaining the really valuable materiel which, with 
judgment and care, is the key to a true knowledge of the natural history 
of the Lepidoptera. 

XndMOlllg Xaeptdoptera to pair should be conducted on the 
principles laid down for laying (see page 6 ante), where similar con- 
ditions are required. When it is desired to obtain hybrid eggs, as, say, 
between Bmerinthue oceUatus and popuU, a ? ocellatus should be placed 
in a cage with one or more popuU ^ ; and a $ popvM with one or more 
oesZlotits ^ in a separate cage, and these two cages should be kept dose 
together. No more need here be said on this score verb, eat. 

Although the subjects of stupifying and killing have been touched 
Upon so far as they relate to field-work, a little more is necessary con- 
oeraingthem. 

flEH(U|llfyill|P insects may be effected by chloroform, though benzole 
will answer the purpose very well, and is much cheaper, but it should be. 
borne in mind that neither of these agents should be employed to hill, or 
the result will be a rigidity which will render setting very difficult, if not 
altogether impossible. Generally speaking, we should not permit the 
fluid to touch the insect operated on, but with large moths it will some- 
tunes be advisable to depart from this rule, in order that the effects may 
be more speedy, and in their cases we may apply a drop of the fluid to the 
zostmm of the insect, which will thereby soon be rendered powerless. 
Again, it must be remembered that moths do not dislike the odour of 
chloro for m if the vapour be applied in a diluted form, and that they 
usually remain quiet until insensibility causes them to relax their fbot- 
hold and drop. 

The oyanide may be used thus : Tear off a bit of blotting paper 
about a twelfth of a square inch in superficies, and, holding it with pincers, 
dip it in a bottle containing solution of cyanide of potassium, allowing it 
to Bbearb little or much poison, aooording to ^'a ^tia ^ ^SaA'^f^^ss^N '^sssa.^ 
qpeaing the lid of the box A trifle, drop aaid toaJtm^aa ^gws^K^^^®*^^ 
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paper. Oeometrm and small things should only be stnpified thns, then 
pinned and pricked with oxalio acid. NoetucB shonld be left till next 
morning, when they will be found in splendid condition for setting. 

Various methods of killing have been advocated. The 
cyanide bottle already mentioned is certainly the handiest on the field, 
but at home we shall find the " laurel jar" and ammonia bottle the most 
efficacious for the purpose of despatching such captures as are brought 
home boxed. 

Tlie ammonia bottle is one of which the mouth is sufficiently 
large to readily admit the hand, a few knobs of solid sesqui-carbonate of 
ammonia may be introduced with the pill-boxes and their contents, and 
if the salt be in good condition (which may be secured by keeping it in a 
carefully corked vessel, mouth downwards), speedy suffocation will result. 
This plan is most applicable to small insects — Oeometras, TortriceSy and 
such like. The insects may, if desired, be taken out in half-an-hour, but 
they will come to no harm if left over night and removed in the morning ; 
indeed, they will then be in the most delightfully relaxed condition for 
Betting. A word of warning, though, is necessary — it is, that they should 
be exposed to the air for half-an-hour before proceeding to pin them, 
otherwise much annoyance may be caused by subsequent corrosion and 
brittleness of the pins. Another very important thing, to remember is, 
that many of our green insects are much changed by the action of am- 
monia, and that it is not advisable to submit these to the fumes of it, 
unless our object be that of surprising the public with the production of 
orange or other varieties. L, pecHnitaria, Eup. rectcmgulata, cororuxtOf 
ftc., are varied extensively by the process. It has been noted that unless 
the ammonia be carefully kept it will soon lose its virtue — a substitute 
for this is strong liquid ammonia, but considering that it contains about 
700 volumes of the gas compressed into one, the necessity of keeping i^ 
cool will be evident. It is quite out of the question for out-door use, bat 
at home a few drops on sponge or blotting-paper may be used for charging 
the killing-bottle. Mem. — Air the boxes before using again, for a faint 
smell of ammonia, though insufficient to suffocate, will be quite enough 
to cause restlessness. 

A camphor ja/r is sometimes employed for kitting, but it is not ft 
favourite with many. 

To make a laurel jar, procure a glass bottle—the larger the 
better — ^and having a mouth of such a diameter that the hand may pass 
^bjnngb with ease ; next (in the eprmg la t\iQ \)e«^ tmsd) test >i!sA v^iaon ia 
^Kstive then) gather a good sapply c^ -jcran^ "Vasa^ \w:R«^,\w^\ft 
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prevent mildew it is very important that they shonld not be gathered in 
the dewy morning, or when the weather is at all wet ; then wipe and cnt 
up the leaves into strips, and braise in a mortar, or pound them well with 
a roUing-pin, for unless this be done the two principles which go to form 
the poison (just as with the flavour of the bitter almond), will not act 
on one another ; strew the bottom of the bottle with a layer of the 
bruised strips, then place on a circular piece of muslin, after that 
more strips, and so on alternately until the bottle is rather more than 
a third full, the last layer being muslin or blotting-paper. Into this 
vessel the boxes containing insects, with their lids slightly opened (or to 
obviate this trouble an eyelet may be previously let into the lid of each), 
may be placed, and the mouth closed with a stopper or bxmg, whichever 
18 preferred. Some stupify their captures with chloroform before using 
the laurel-bottle. N.B.—An air-tight jar will answer the purpose, and is 
not so liable to breakage. But it may so happen that, from accident or 
other cause, we are destitute of killing apparatus, in which case we shall 
have to kill extempore. 

Brimstone matches are to be found in even the most uncivilized 
diBtriots of these isles. If half-a-dozen of these be lighted and pushed 
under an inverted tumbler containing the insects to be despatched, suffoca- 
tion wiU ensue ; but green insects must not on any account be subjected 
to the process. 

Tfihe svm he shimng fiercely the insect may be put in a chip box 
against a window, when it will quickly die. 

Thefiame of a ca/ndU or lamp applied to the bottom of a box con" 
taining an insect will, in like manner, rapidly destroy Hfe. 

A needle made hot by putting one end in the flame of a candle, the 
other being inserted into the insect, is another barbarous method. 

Pinching, when neatly managed, leaves very little evidence of the 
rough usage, but it requires a good deal of practice before perfection is 
acquired. The wings of the insect should be got up over the back if 
possible before the operation, so that the under-side of the thorax may 
be better £^t at, but Mr. Nobcombe used to let the nail of a flnger grow 
long, and with that would kill geometers in his net by bringing them for 
a moment between the two sides tightly strained together, and then 
touching the upper side of the thorax sharply with his nail. 

For reUudng Insects, the laurel bottle, with the addition of 
a oork lining round the sides, to whioh tloe VuBeo^ «s^^\^^\!Qa^^\sL 
rerjr ubgAiI, and the contents will remain m a \»QKa^^S\)i!^ t^^kssj^^srsq.^^ 
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tion for a oorndderable period, bat it should be reooQeoted that after a 
time a tendency to grease will be observable, and they shonld therefore 
Bot be allowed to remain too long in the fnmes. 

A more simple pLbld, may be extemporised for use when on a 
oollecting ezpeditioii. We will suppose that having returned to onr 
quarters late firom sngaring or some other sort of oollecting, we have 
more captures than we care about setting over night. It will then be 
found most conyenient to kill and pin our captures on to a piece of cork, 
and on this to float them in a wash-hand basin and corer over with a wet 
towel, taking care to secure the latter firom touching the insects. The 
moths will be found in a perfect order for setting in the morning. By 
this means we may relax insects which have already become stiff, though 
damp sand covered with blotting paper is more generally employed for 
the purpose, either of these procedures will answer the purpose of a 
laurel-jar upon occasion, but mouldiness will result imless we are oarefiil 
to set our captures within a reasonable time, say, foar-and*twenij 
hours, but the sooner the better. NJB. — ^Heat does not appear to acceler- 
ate the relaxing power of damp air. 

A plaster of Parit relatoing host, such as bird-stnffers use for akinsb 
answers the purpose capitally. 

Plimillg, when properly carried out, not only adds much to the 
appearance of the specimen, but renders setting comparatiyely easy. 
Moths from the size of a large Tortria upwards may be gently rested 
(not squeezed) between the finger and thumb of the left hand, the head 
looking forwards and to the right ; the right hand may then operate with 
a pin of suitable size ; the centre of the thorax should be first pierced 
and the pin brought out between the coxsb of the third pair of legs. If 
the medium line has been well kept so that the pin stands upright (the 
head of it slanting a little forwards in the unset specimen) we should be 
satisfied ; the pin should then be pressed through until, as we compute, 
there will be sufficient of the pin end beneath to well steady the insect 
(when set) in the cabinet without the tips of its wings quite touching 
the papered cork. 

Small insects should be placed straightly on blotting paper and 
carefully pinned without handling ; the pins may then be driyen through 
to the required distance on a piece of cork. Direction of the pin the 
same as above. 

Entomological pins are made specially for the purpose, for 

Mn Oodke, oi New Oxford Street, who recommends the following sizes :— 

JTar jBjpMnges (aise of A. Atropos), "So. 11, (p.UgusWC^^o.^VS^VS? 
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.^ ^or Bombyeef (Costui) No. 13, (P. wMcviUm) No. 6, (ClotieTa) 

for Nodbum (A, nebuloaa) No. 6, (TK haUs) No. 6, {A, oeulea) No. 8. 

For Qwmebrm (0. Bombuearia) No. 17, (£• tHUaria) No. 15, (A, 
^eata) No. 10. 

For Pyrales (BotysJ No. 16, (PyroMsta) No. 10. 

For Tortricea and Ttnemat Nos. 10, 18, 19, and 20. 

1, myself, consider Nos. 10 and 8 by &r the most generally nsefal 
^^ns. No. 10 is always adopted by me where practicable. A proportiona- 
lly stout and short pin shonld be used in these days of removing forceps . 

It should be remembered that the thoraces of many species are very 
and shiny, and that the pin point must therefore be kept steady, or 
^"^ will glance off and scratch away some of the plumes. Another thing 
'^o be well borne in mind is that some moths will bleed when pinned, and 
%lieir green or yellow juice must be quickly absorbed by touching gently 
"^riih. a piece of blotting paper, else serious damage may ensue; the 
orifices both aboye and below should be looked to for this bleeding. 

Perhaps it may also be mentioned here that some insects, especially 
if killed too soon, eject a coloured meconium which is very damaging if 
It gets upon any part of their surfaces ; but still it is very necessary 
^with some species to despatch them as soon as possible after emerging ; 
fSar instance, if Macrogaster anmdims be kept alive for any length of 
time, we shall, in all probability, find that it has made use of its long 
body to sleek down its wings to their utter detriment. 

Transmlssloii of I«epldoptera by post, it is worth 

knowing that by a recent alteration in the postal arrangements, boxes of 
specimens illustrative of natm^ history, may be forwarded by pattern 
post, that is, at a rate double that of book post, or 2d. per four ounces 
provided that no letter be enclosed. Oare should be taken to put in the 
moths firmly, and also to cross-pin all bodies of even moderate dimen- 
sions ; the employment of cotton wool under or over the insects much 
endangers the safety of the legs and antennsd, but there is no objection 
to fixing ** traps** of finely pulled out wool in the four comers of the 
box to oatch anything which may become detached in transit. It is 
always safest to pack (with wool) the box within another large box, and 
this again may be wadded before wrapping up ; in the last place a buck- 
ram (best) or parchment label for the address and stamps should be 
tied on with twine or thin string. 

Postal boxes should be made mih iha |s>cBsn^ ^S&ftNRK«A. ^ ''CicA 
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top and bottom numixig tran$v«nely to the length hj which their strong^ 
18 enormouslf inoreaaed. In other respects, size, shape, &c., it is a 
matter of option. 

Chip boxes maj be strengthened for postal nse by glueing an up- 
right bit of wood somewhere about the centre of the bottom, in such a 
manner that when the lid is closed it rests upon the other end of it ; or if 
nested and shut one in another, their power of resistance is greatly im- 
proved, especially if instead of doing up neatly, we roll it up in wool and 
paper like a ball. Tin boxes are also useful for the service as they cannot 
well get smashed. 

It is much to be desired that collectors should observe and enter 
into their diaries any fSacts connected with the Natural History of Moths 
and Butterflies which may come under their notice, or still better, publish 
them to the world in the Entomological periodicals. The habits of the 
perfect insect are well worth study : their modes of flight, varying even 
in the same species according to the object for which it is on the wing ; 
the attitudes assumed when wing-drying, at rest, pairing, laying, feed- 
ing ; the times of year and day at which the same occur ; the nature of 
localities, longitude, latitude, attitude, soil, vegetation ; state of atmo- 
sphere, favourable or unfavourable ; places of resort and retreat ; hyber- 
nation ; duration of life ; tendency to variation ; besides a train of other 
subjects which will suggest themselves for investigation. 

Note. — Mr. Cabbington, of York, has just published a " Lepidop- 
terist's Begister," or special diary for the use of the collect(»r. 

It is not within the scope oi a little work like this to give directicHis 
for describing the perfect insect ; that is a far different thing fix>m taking 
descriptive notes of ova larvro and pupsB, which are fleeting things as 
compared vrith the perfect insect, and the depiction ci which hy pen or 
pencil as opportunities occur, is a source of much valuable information. 

^tesnliatiim. 

Of 86ttlllg Insects there are not only several fashions — high, 
low, flat, and rounded — which will necessarily modify the process, bat 
different manners of securing the specimens in the position we wish 
them permanently to assume. Of course, none of these are true to 
nature— do not represent an insect flying, at rest, or in any other natural 
B^tnde — but they afford us the best means of examining the varions 
oharaoten by which Lepidoptera are nsoSbLiy ae^«xai\AdL cnoA isQTCL«Dk^>(^^^ 
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and, as it is qnita as well to spread them ont g^raoefallj, if it be only for 
the ]mrpose of makiDg the specimens more saleable after onr demise, it is 
adrisable that we should take a glanoe at the methods of eflfectinp: this. 

TbA SOUthem pUuif carried out by means of what we term 
" Middles " and " braces," being that with which we are best acquainted, 
IB hen glTen first. 

Saddles are corked boards on which the insects are pinned and 
■trapped down in position nntil they become sufficiently dry and fit for 
removal. We make them by — in the first place — catting strips of thin 
wood of widths varying from three-quarters to five and a-half inches, 
bnt all of them of equal lengths, «.«., from ten to fourteen inches, for the 
oonrenienoe of fitting into a setting house, of which notice will be 
taken hereafter, though, of course the matter is quite optional. On to 
one of these strips a comparatively thick piece of cork (*' silver** best), 
eareSallj cat at least an eighth of an inch narower, is glued. 

[Note. — The cork can best be prepared after being fixed to the 
wooden slip, in which case it should not be less than half-an-inch in 
thickness fbr the narrowest saddle ; but if the collector is satisfied with 
the width of the cork and board being the same, or if the cork be 
shaped before glueing on to the wood, a much thinner substance of it 
will be required.] 

Then rasp off the upper surface of the cork to a curve correspond- 
ing with the section of the circuniference of a circle, the diameter of 
which is, say, two and a-half times the width of the saddle ; thus, if 
we want a 5 -inch saddle, the curve should correspond with that of a 
circle 124 inches in diameter, a 4-inch with 10 inches diameter, a 
8-inoh with 7i inches diameter, a 2-inch with 5 inches diameter, a 
1-inoh with 2^ inches diameter, a i-inch with li inches diameter, and 
■o on; but these proportions are only given as approximate, the 
enrre adopted will depend much on the fancy of the collector, the 
object here is to show him that the saddles should be manufactured 
on some system and not anyhow. Having smoothed off the surface 
with glass paper, next strike the middle line with a chalked string 
and mn a saw down this for the guidance of a curved rat-tail file, 
mich as is used by sculptors, with which a groove of the size suitable 
for the reception of the body of the insect may soon be hollowed out. 
"SJB. — If the saddle-maker cannot procure the above-named file there is 
little difficulty in cutting out with a sharp knife a three-cornered piece, 
and so leaving a groove. 

Blotting paper (if any be used at fi^ te V^<b '^Tsr(mR^^ \&\m^ 
adapted iar oovermg saddles, as its soft v^bodsI msSaRA '^sb^a'^ 
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Brmem mmj he qna^ madm m nqund tar mm hf 
piB throiigli tke braid end ok m wedge-di^ied bit ok itiff pops; bat to 
•Boore peruMu gnce and ■tabOitf it k a good irfmntopoaeii oat littie 
ebenlar bits of card, wbadi buij be oaed tboi : mn tbe pcint of a 
stootidi pin (*< abort whites'* are best) into one, dip it on to some ahoe- 
nakers' pastes, and then apffy it to the brood end of tiie faraee and 
dfire it throogh on a piece of cork; the head of the pin dioald rather 
dant mwuj from the small end of the faraee in order to gire daatkaty. 
7or brge insects, cardboard braces strengthened with cork ai the 
broad end maj be r e q i iir sd, or tUpe of pi^er mmj be strapped orer 
the wings, and held in position bgr a pin ai eadi end, bat mj own 
idea is thai eren the huigest insect is best fixed bj a mere mnltqilion- 
ilon of moderate-sixed braces. Ordinafj mnsio p^ier is of the best 
stoutness, stiffness, and elastieity, te most pu rposes, note paper for the 
pugs and small things. 

A fettillg bristle win be fbond imfaloable. There are different 
wsf s of malring it and Tarioos materials, soch as a brisde^ a fibre out 
of a broom, a rery fine needle, qnill cat reary thin, Ac, whiidi have been 
emplojed, but not one of them comes anywhere near a cat's whisker, 
which not only possesses natoially the dure exactly suited to the 
pnrpose, bat cannot be beaten for elasticity. AH we haveto do is, after 
making a pin hole throng^ a small bit of cork, to insert the thick end 
of the whisker, previoasly dipped into liquid g^ae, ooncaTe side down- 
wards, and then drive a stoat pin throng^ the ooA. at an angle slightly 
obtase to the bristle in order that we may be able to exert greater 
prsssnre, if necessary. 

A lettiag needle may be formed of a darning needle, the eye 
end being driren into a handle, soch as a piece of cedar pencil ; some 
prefor to hook or bend the point by bending it in the flame of a spirit lamp. 

To set out oar captares we first pin them on a suitable saddle, by 
which is meant one that has a groove sofficiently capadoos to admit the 
body, and rather wider than the expanded wings of the insect to be 
operated on. Care shoold be taken to insert the pin with the head 
slanting slightly forwards and in other respects upright, that is, not 
i0 QOB aide or the other. Then, the legfi having been put in 
tb0 toagOBt if aeoeiaaryt drnm oat^ ii« \m^>b3 ir^^a^^ 
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llzBt mm wing! of one ndi^ the lettiiig bristle point forwudg will be 
placed OTor them, the point of the pin jnst retting on the oork behind, 
the tip toQohing the oork in front, the head of the pin being steadied by 
Qie fbrefinger, or thumb and forefinger of the left hand ; then, placing the 
setting needle nnder, first, the fore-wing, we tilt or posh it np to the 
reqnired height, and simnltaneonsly, by simply moving the pin head of 
the setting bristle forwards, at the same time driving the point slightly 
into the oork, we put on pressore enough to hold the wing in position ; 
ire now withdraw the setting needle and apply a brace or two to the 
coetft. Next, after shifting the position of the bristle a little fnrther 
back, we repeat the prooess on the hind-wing, and apply as many braces 
M we oonaider necessary. The tips of the wings should always be braced 
down. And, lastly, we set ont the antennas to onr liking and raise 
the body to its proper position, that is, if the grove happens to be too 
deep i this may be done by oross pins nndemeath the body, bat better 
bf a braoe of suitable length placed nnder and in the axis of the 
■ibdomenf or l^ little grooved bits of wood of different thicknesses made 
fiir the pnrpose. 

AnotllOr plaHi nsefbl after sugaring, when nootn» are Knmeroag 
aaoid not very precious, and when time is our object, enables us more 
qidoUy to get through our work. We procure a fine beading needle — as 
fine as a hair — the ^e end stuck into a ludfer match or a bit of sealing 
mat, leaving abou^half an inch of the point exposed. The point of this 
needle may be partly run through the costa, the fore-wing rapidly raised 
vp to the required level and x>egged down with the needle, then, after 
the application of a brace or two, it may be withdrawn; after that, the 
hind-wing will have to be treated similarly. Now, if this be done skil- 
fdOj, and the insects are fresh killed, the little hole will not subsequently 
be noticed even by the aid of a magnifying glass. But if the operation 
be unskilfiilly perfonned we may g^t a " notch-wing " where we do not 
want one, or we may rip up the texture of the wing if the needle be not 
inserted in or near one of the strong nervures. 

Hon. — Sometimes the fringes get misplaced ; by gently blowing 
upon them they may be restored to position. It is a bad job when any 
of the oilia gets knocked off. 

Ihm northern plan is carried out by cutting off pieces teom a 
BidfTIo made as above in lengths sufficient for setting each a single insect* 
snd these are placed side by side on a strip of wood so that the insects 
hftTa their wiz^ reUtUYely tip to tip instead oi^ «a m \2bA c^hac i^lan^ 
MSqg' bead to tail. The method of fixing ^«m.\n vMD^assI^^\»^^^sk 
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far piMM of tbmd of tlM reqnnd lengtk M attMhed b^ OBft 
to the woodwork, and after the inaeeta are pot ia poaitioB aeranl 
of thread are woond lightlf ro«Bd the wiaga» Mddle and aD, and 
fratened oir in a flit made far the puq ioae ia the wood; with 
thia proce w of leiting may be rety rapidlj eondooted. 

Rinnidad Mliilnt ia iMefe ne d hf aome for the 
■pecimwia ao aei out hare a more attractiTe, though leaa natural, appear- 
ance than thoae prepared aa abore. There are two methoda of caRjing 
iioni. 

** 'Four Strsp " aetting ia one ; foor ■imiha' card bnoea, ntimr 
broad, longer than the length of the inaect intended to be operated on, 
and careftdl J bent to the deeired corre, are all that are reqidradfar 
aetting oot the wings, this, at anj rate, ia an adrantage ; two are firat 
placed at a compoted distance with their thin enda looking ba^waida 
and toward* one another in sndi a manner that, when the modi ia 
placed orer them, the middle of the coete of both fore and bind wings 
win rest upon them, then, as the wings are got into position, the oUier 
two braces are placed over the wings a little bejond the middle of the 
costs, that is, nearer to the tips than the straps underneath. The 
elasticitj of the costal nermre is sufficient to keep the wings in 
position. 

A rouoded gaddle ia the other waj. These are made bj first 
toming a giobe of soft wood, as willow, the diameter of the ball being, 
saj, two and a-half times that of the saddle required, or wfaaterer other 
p ropor t ion maj be fixed on. Then, slice firom off the circumferenoe of 
the ball pieces of the required size, divide these into two ; oat out firom 
the middle of each semiciroiilar piece a width p ropor tl oDate to the size 
of the body of the insect the saddle is intended to accommodate. Glue 
down these pairs of three-corned rounded bits in position to a suitable 
board, separating them by a strip of cork of the width for the body, and 
thus replacing the bit of wood cut away. 

nat sotting has some great advantages over the ordinarymethods, 
but it is Tery unpopular in this country, for the rery reason that foreign 
specimens are set in this way, and English collectors are Teiy sensitiTe 
on the point of having the authenticity of their captures doubted ; and 
certainly it is not pleasant, after you have made a statement to the effect 
that you have taken such and such an insect with your own hands, in 
— ^shira, to be told that you did nothing of the sort, for that the speoi- 
2O0D in question is an undoubted foreigner, or that it is a North American 
aad coald'nt possibly oocor liere. Tbd me^^^»d.)foic those who 
^T^^ ^ (umple enough : a groove fas \2b& «SQl^daI&sn.^aToa&a^3v.% 
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piece of flat wood, the bottom of the grooTe being lined with oork ; the 
wingB, miter being pnt into position, are kept bo by the weight of little 
flat pieces of glass, instead of by braces or thread. 

Blgb 80ttill|f, though possessing the advantage of keeping the 
mseot Tory much out of the waj of mites, is eschewed in England for a 



'insects fix)m the setting-boards should not be attempted 
tin the -specimens are perfectlj dry. This will, of course, depend much 
on the time oi year and state of the weather, as well as on the size and 
nature of the insect. If the abdomen be stiff, the wings are almost sure 
to be so also. 

Quick drying, as in an oven, on the hob, or other hot situation, 
maj sometimes be necessary, as, for instance, when we have to return 
home firom a country trip, and have more saddles stocked with insects 
than we can manage to convey in our setting-house ; but great pre- 
oaotions must be taken first to brace down the tips and borders of the 
wings, or they may cockle up ; secondly, that the heat be not too gpreat ; 
and thirdly, that mice, cockroaches, ants, &c., cannot g^t at them. 

The settmg-honse is constructed with grooves at suitable inter- 
▼als for the -reception of the saddles. It is usually furnished with a 
handle at the top to carry it about by. Many combine a store box at the 
back, and have a part partitioned off for nets, collecting boxes, lantern, 
sugaring tin, home killing apparatus, larva tins, &c., and a drawer for 
ping, braces, setting bristles, body supports, removing forceps, pocket 
lens, field killing apparatus, &o. Ventilation by means of perforated 
sino or wire gauze must be attended to, otherwise the insects will not 
dry quickly. Young hands should be careful to put their captures away 
as soon as set, lest some mouse, wasp, cockroach, or other vermin should 
get at them. K there be ants in the house, the only chance is to swing 
the setting-house, or stand it on a chair, the four legs of which are inserted 
into gallipots of water. 

ReSOttlng. — ^When a specimen has been badly set, never stretohed 
at an, or has " sprung,'* we first subject it to the fumes of the laurel jar, 
or the damp air of the wet sand pan, until it becomes sufGioiently limp to 
manipulato ; and then we set it out again to our liking. Insects re-set 
•hould be left longer on the setting-boards than those set for the first 
time. When, in our estimation, they are in a proper state for removal^ 
We should take them of^ and, holding them underside up, lightly touch 
the insertians of the four wings with a mixture composed of white shellac 
iamipbtiia, and then strap thiem down aieBUBL\A^^^^»i^^^sst 
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a few honxB, until the liquid glue, or whatever else we nse, has become 
drj, otherwise re-set insects are almost certain to " spring.*' 

Repairing damaged specimens may be efifeoted by means of a 
very slight application of prepared gnm tragacanth which is nearly 
oolonrless and dnll when dry ; sometimes we may reqnire in addition 
some backing of tissue paper. Antennas, head, tails, and eren wings of 
other specimens may be nsed to snpply deficiences. This is all rery well 
fbr one's own cabinet, bot insects so decorated should not be sent away 
as " fine specimens " in ** ezchange," or the sender may lie nnder a pos- 
sibly UEJnst imputation. 

In Be-pixming care should be taken to place the pin in the old 
hole, otherwise^ in all probability, somebody will accuse you of having a 
foreigner in your collection. A little gum may be used to prevent the pin 
fipom shifting. 

To remove grease some pains are necessary. When the insects 
are small they may be pinned to a piece of cork loaded with lead aud sunk 
bodily in benzole, pure spirits of turpentine, or rectified naptha, and there 
left from twenty-four hours to a fortnight, when they may be removed, 
placed on a bed of powdered French chalk (best), pipe-day, or magnesia, 
oovered over with the same, and left to dry, after which such powder as 
may adhere must be gently blown off, or cautiously brushed off with a 
camel's hair or sable brush. With larger insects it is as well to break 
off the abdomina, number them, and treat them separately. Dr. Wallace 
recommends that they be first roasted, to start the g^rease, and then 
boiled in benzole in a water bath to g^t it out. If the bodies are very 
bad it will be necessary to slit them up with a pair of embroidery scissors, 
remove the contents, and replace with blotting-paper or cotton wool ; 
but, inasmuch as prevention is better than cure, it is best, in the case 
of those species which we know fixmi dire experience are sure to go 
greasy, such as NonagricBj and other internal— or, as a friend of mine 
appropriately calls them infernal — feeders, to prepare them while the 
bodies are yet fresh, otherwise we shall not have to wait long before 
having the mortification of seeing a horrid patch slowly but surely ex* 
tending itself over the clean white paper of our cabinet drawers, and very 
difficult indeed to remove when once formed. We may try ironing with 
a hot iron, a piece of brown paper intervening, and when we tJMk we 
baveTgot it out re-paper the drawers ; we may endeavour to soften it by 
benzole and sop it up with pipe-clay, but the probability is that we shall 
be UBMoooeaMl, or at any rate, only partasXLy vQ»Q«MS\i2L "^rhan^ tiiere- 
4«n% Ovm want of £>rethoiigbt, we bave wkj oi «»Ta ^M!w«ta m K^coatsMa^ 
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it it best to damp off the paper, and then oat ont the whole of the greasj 
ooik, re-oork the parts remored, smooth down, and re-paper. Some, in 
addition to atnffing, pnt a little pad of blotting-paper under the abdomen 
of the ipedmen. 

BConld is another nnisance with which the collector has to deal. 
The best waj is to take the following precautions against its occurrence. 
Krstly, never place your cabinet or store box shelves against an external 
wall of a house, nor keep them in a sky parlour. If you live in a terrace, 
take advantage of your next door neighbour's chimney-stack, and place 
your cabinet with its back against the corresponding part of your room, 
raise it a trifle from the ground, that air may pass underneath, and do 
not let it touch the wall for a similar reason. 

Another method is to kyanise each specimen by touching the 
underside oUhe abdomen with either a solution of phcenic acid (one part 
to six of sulphuric ether or rectified spirits), or a weak solution of cor- 
rosive sublimate (six gprains to the ounce of spirit) — this solution must 
€& no aooount be used too strong, or the specimens will assume precisely 
the appearanee you are desirous of preventing^ — ^that is, they will look 
Just as if mildewed; it is therefore best to test the strength of your 
■dhition by drawing a streak of it over a piece of black paper, upon which 
it ahoold leave no mark when dry. 

NoTi. — Carbolic acid has very similar properties to those of phcenio 
•0^ and is, of course, very much cheaper. The latter (made firom indigo) 
Is^ however, that which is most strongly recommended. 

BSlteS are the wont of all the evils we have to oontend with. 
Here stringent preventive measures are most necessary. In the first 
place, the cabinet or store boxes should be as nearly air-tight as possible ; 
every insect should undergo quarantine before being placed in the col* 
leofcion. The kyanising as above is a great protection $ so, too, is high 
setting. It has been noticed that Psoci and Acari always attack the 
^nseiDte at the bottom of a box, and leave those at the top alone ; it has 
therefore been proposed to turn the cabinet topsy-turvy, but this has its 
iruwbcLelu, Camphor and benzole both have a great tendency to make 
i&seota go greasy. Loose mercury is very objectionable. Insectioidea 
(radh ae powdered Pyreth/rum roseum^ or Bussian tansy) are apt to get 
about the drawers, and look untidy — oils of Cajuput, Anise, Thyma^ 
iCeijoram, Amber, Turpentine, &o., to make greasy marks, if not used 
Hiih great oaution. A good cabinet— quarantine— and kyanising are the 
UUq^i, KfMO^Z^reiMltff^inaooIleokiio&mxiitbA 
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Store boxes* of the best make, kept like books in a bookcase, 
made to resemble books and labelled as to the contents, are far superior 
to cabinets. They are rarely attacked by mites owing to the npright 
position in which they are placed ; are more readily referred to ; are 
more portable than cabinet drawers (no small adyantage if we want to 
compare onr EupiihcBcioBt DicroramphoB, Soopoma^ or other group with some 
distant collection) ; and moreover, similar boxes may be added ad Ubitvm/i 
as we require them for use. 

The cabinet demands considerable attention. First in the mate- 
rial of which it is composed, and the young collector must use great 
caution in making his selection. 

The wood test adapted for insect cabinets is hahooant; the 
vxyrstt cedar ; all such as contain resinous matter should be studiously 
avoided, for after a year or two the specimens will be utterly ruined by a 
deposition of little black specks upon them ; even in some coses great 
blebs of turpentiny matter will condense upon the glasses. 

The best maker is Mr. Staicdish, whose work always fetches a 
higher price under the hammer than that of any other maker ; though 
there are several others who can turn out very respectable cabinets. 
One great merit of Mr. Standish's plan is that every drawer is made by 
guage-work, so that they can be shifted about to different parts of the 
cabinet, or indeed to any other cabinet of the same size which he ever made. 
The immense advantage of this system is that in re-arranging we have 
only to empty say the last drawer, prepare it, transfer the contents of 
the first drawer to it, then prepare that which was the first drawer and 
transfer to it the contents of the second, so that No. 40 say becomes No. 
1 ; No. 1 — No. 2; No. 2— No. 3; and so on. Some of these cabinets 
are so true that, when first made, if a drawer is pulled out an inch or so, 
the pressure of the atmosphere will force it back again. 

The favourite number of drawers is forty, which just nicely 

contain a good working collection of British Lepidoptera. • 

The size of the drawers. Averaging 18 inches square (324 
square inches) in superfices~2 in. outside depth — l^in. inside from cork 
to glass, but collectors must judge for themselves as to the proportions. 

Camphor cells may be made to run all round the drawer ; this of 
course adds much to the expense. Sometimes only the firont of the 
drawer is fitted in this manner. When we do not use camphor, it 
Hoillows that no camphor cells will be required. 

The glasses which cover the drawer ahouldbQ '^patent flatted sheet,*' 
^fooh SKB aaed by piotnie frame xnakera, and t^is^ liiiuQn^ ^o^ %<qrssis^V^ 
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fimmes wbicli aoonratelj fit, and flange over, the drawer. If they are 
properlj made, great care it required in removing the glasses, for should 
«*ia be done too qnickly, the wings may be forced off some of the 
■mailer species. A cheaper plan is to drop the glass into a rabbit covered 
with very narrow velvet ribbon or ** chenille." 

Ths cork with which the bottom of the drawer is lined should be of 
the finest quality, and very nearly, if not quite, a quarter of an inch in 
thickness, if the cork is not close grained it is best to fix together two 
pieces each an eighth of an inch thick, for the odds are that if the pin 
passes through a hole in the top piece it will come against a sound part 
in the under one ; the cork should be glued together so as' to form one 
sheet the size of the interior of the drawers, it should then be well 
smoothed with glass paper on a " rubber," that is a block of wood or 
oork ; when thoroughly prepared it should be fixed into the drawer and 
kept in position by weights until the glue is set. 

Papering' The paper used is, I believe, technically known as 
** tea paper." Gk>od qualities are sponginess, even surface, great white- 
ness without polish. A little alum should be added to the paste to harden 
it) and a minute portion of bichloride of mercury in solution may be 
mixed with it for protective purposes if thought desirable. 

BrOpapering necessitates first stripping ofif the old paper. This 
may be done by sponging with hot water until the moisture penetrates 
to ' the paste and sofbens it. When drawers have been papered or re- 
papered they may be stood up under-side to a fire to dry. 

Whitening is a process which may often save us the trouble of 
repapering. Oxide of zinc is mixed with milk until a fiuid about the 
thickness of cream is formed ; a very minute portion of lamp black 
should be added to increase the whiteness : or some like a slight shade 
of blue, which may be got by the addition of a little ultra-marine. Having 
cleared out the drawer and rubbed some oxido of zinc powder into the 
pinholes, the whitening, on a sofb broad brush, should be applied in one 
direction ; when very nearly dry, a " dabber " may be used to obliterate 
the lines formed by the brush. 

Arranging. First cut slips of paper as long as the width of the 
-drawer, paste down one of them on a board of soft wood, on this arrange 
in order side by side the largest specimen of the largest species in each 
■row. If you do not possess any particular insect reference as to alar 
expanse must be made to Stainton's Manual, or better still, to some 
friend's collection. When satisfied, put an unattached strip parallel to 
the one on the hoard, and mark off the points m^tma^^Sk^^ N^Xt^^fiiQLK^ 
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tdpi of the wings ; trangfer and dot off lightly with a pencil the measare- 
menta on the paper of the cabinet, first at the top end of the drawer 
and then at the bottom, otherwise if " the eye '* is tnuted to, the divi- 
sional lines will very likely partake of the slantindioolar direction. 

Diyiding ofi may be effected in many ways. Ink lines mark the 
paper so that if any time we have to alter onr arrangement the drawers 
will have to be repapered. Pencil lines are similarly objectionable, but 
not to so great an extent. The plans by which the paper is not damaged, 
in case we want to re-arrange at some future time, seem, to my mind, 
best — First, fine ink lines may be roled on white paper similar to that by 
which the drawers are covered, then with an iron straight-edge and a 
sharp ronnd bladed table knife we may cat off strips of paper each with 
a middle line ; by means of short pin points we can fix this in the position 
of onr pencil marks in the cabinet, and if there be any points where the 
strip does not fit fiatly to the drawer, they too mnst be pegged down 
with pin points. Another plan is to rale off and similarly peg down 
very narrow strips of dall black paper, bat this is almost too conspicaoos. 
A third plan is to divide off by means of black silk or cotton, bat there 
is great difficulty in keeping it flat to the drawer, and it shows np any 
onevenness of surface to an alarming extent. The most scientific is to 
have no lines at all, but it must be a first-rate collection that will bear 
this. 

Ill plaoing the insects in the cabinet, it is usual to put the most 
typical male at the top of the row, then the other males, and below them 
the females. Some of the specimens should be set underside uppermost, 
and should come last in the series. 

Tickets made out of thick writing paper by the aid of a punch and 
having a number corresponding with its history in the diary. In some 
rare cases, even the whole history itself, should be attached to each 
specimen. This may be done by writing it in as small a space as possiblo 
on a piece of ruled foreign note paper, doubling it np quite small and 
pinning it through. 

Iiabelling is carried out by cutting up a copy of Doubledat's 

Synonymic List, or Statnton's List of British Lepidoptera, the advantage 

of the former is that it is more scientific and a trifie more recent • of the 

latter that it facilitates reference to the "Manual," which is by far the 

best text-book of British Lepidoptera yet published. It need scaroelv 

be noted that family names come at the commencement of a family 

generic at the commencement, above the first species, of a genus ; speoifio 

dal0ti/ the speciea indicated. They majy \)e ^«9k. \i^ m«B»a of pin points 

or carved and stuck down with a minnte 3L«3a oi -^^s.Va. 
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€%ittt9 (or io^it^ fSltn httomt C^ntotiuilogisto 

Soidnoo ought to hold the chief place, bat science is a yeiy mnch 
ibosed word, and therefore requires to be explained to the beginner. The 
individiial who sits in his library all the jear round np to his eyes in 
sntomological dry specimens and drier literature, writing elaborate Latin 
disgnoses oi probable new species, or turning out descriptions of im- 
ptobable <mes, at the rate of so many per hour, is apt to iwiftginft that 
^ ooci^Mttion constitutes Entomology ; and, as a consequence, he too 
often looks down upon the poor fly-catcher with something like contempt ; 
bat fof all that, the despised collector often, of the two, does the more for 
*oisnoe, by which is here meant the acquisition and diffusion of sound 
knowledge, and not the art of piling up a synonymy for the bewilderment 
^ fttture generations. 

The obseryer, on the other hand, when his observations are conducted 

^fi^ caution and carefully recorded, is the most scientific; or, in other 

^"ttds, does mcnre than the other two put together to acquire and diffuse 

^'^owledge. The true scientific Lepidopterist should combine all these 

^'^'^ in one, and should, moreover, be an anatomist and physiologist. 

Pursuit of tratll> with a love of nature, and a laudable desire to 
^'^^Bstigate the histories of the wonderful organisms which God has, in 
^* Wisdom, created. 

. Sealthftll OOOUpatioil for those who have spare time to devote 

^ pursuit which leads them, with an object constantly in view, to 
^^^^^ti fields, country lanes, sunny banks, shady groves, noble parks, and 
^^^^Qs them fia-mfliay with beautiful scenery. 

Smulation — a desire to excel, an ambition to possess the finest 
^^^^ction, to be considered the best collector, to be known as a most 
^^^^^Irate observer, or to be handed down to posterity as a great nomen- 
^*^tor. 

Acqtiisitiveneas* the feeling which actuates the school-boy to 
up marbles, buttons, " bacon," birds* eggs, and postage stamps. It 
*^» ^t any rate, better to gratify this propensity (when we are unfortunate 
^Or^h. to possess it) by collecting, than it is to become a wretched miser. 

.^^ Tbe good eiBbCtm of SlntomolOgy are numerous ; patienoe, 
"^^^'•everance, and punctuality, are essential for successful collecting; 
^^^^^nory, discrimination, and logical reasoning are necessarily cultivated ; 

r**^ly rising is encouraged ; the mind and body of youth find occupation ; 

^^'^^tatian to immoral pursuits loses its effect \ ttodi '^ooti^iiiciX:^ ^vf^^ % 
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to MMi Istitlier eoDecton m fgemenJij 
it M plf nf^ ai others becaoK it psji better tbaB greedinefls. 
On the other hand, it mnM be oonfened, late hours hare to be kept ; 
imp or t— tt daties aometiiiies go the mJl, and with certain corecoos folk, 
barter, Ijing, deceit, and greed gainnncontroQed swmr orer their oontenqn 
tible little minds ; nor is this the nont, for some who ought to hnTO 
known better, hare not stopped eren here, but led on bj sordid aior 
kabendif or the ridicoloos prices attached to cnrioos Tarieties and rare 
British spedea, hare reeorted to fraad, iargerj, and theft, to enzi^ their 
cabinets or reple&nh their purses. 

3 C^apUt on €tAoaXf 

BT W. BUCKXSS. 

Perhaps it maj be well to saj a few words onookmrbj wmj of hints 
intended to assist all who make notes in the Temaeolar without the nse 
of technical words and terms that are not m general i^lioation. 

In order to oonrej an exact idea of what we behold on the bodies of 
larrsB it is necessary to be precise in the description, and more especially 
so with regard to the terms employed, and to ayoid, abore all things, the 
nse of any term of comparison that may tend to ezaggorate the idea 
wished to be established^ 

AH ambigooos words, snch as shadet of colour, which, though a 
eommon expression, is incorrect, shoold be strictly avoided, and it wfli 
be fonnd more simple, as well as definite, to be ocmfined to the use of 
the words Colonr, Tint^ and Hue. 

A Tint signifies a weaker oomponnd with white of a nonnal or pure 
colour or colqprs. 

A Hoe signifies a modification of a colonr by the addition of a small 
quantity of another colour. 

The term Colour is of general application, and may be used also to 
express particulars of detail as weU. 

The primary colours are red, blue, and yellow, and they yield by 
mixing in equal parts the secondary colours, as follows : 

Bed and blue form violet. 
Bed and yellow g^yes orange. 
Blue and yellow produces green. 

Although we know theoretically that both black and white are composed 

of the three primitive colours, yet, in describing that which may be dealt 

wM bf aottuU pigments or ideas that TepteBQti\» ^^ysm.) ^« ^&^a&\. do well. 
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ftrike mIm of ckaneM^ to regtxd Uiem litre as diitiiioi odkwniyfor it is 
«oft p*«tr^^^ to make eitlMr bladk or white bj aotiuJ miztoze of an j 
pgrncnta that repreoent tlie primary ooloora. 

Miztiirei of red, Une^ and yellow, afford a series of ooloared greys, 
wUe a miztare of bladk and white giTOs a pore grey. 

In the ooloiired greys, aooordhig asone or other ooloor predominates, 
■o we obtain reddish-grey, bluish-grey, yeUowish-grey, and where two 
wuj predomniate, we have greenish-grey, brownish-grey, pozpHsh-grey. 

It now beoomes neoessary to notioe partioalariy the seoondaiy 
cokmrs — green, Tiolet^ and orange. Bine and yellow in equal proportions 
ptodnoe a pore or fbll green, and aooording as the blue may be in ezoess 
it beoomes a blnish-green, bloe-green, greenish-bine ; on the other hand, 
if the yellow predominates, so in proportion is obtained yeUowish-green» 
jellow-green, greenish-yellow ; these are all the ohief steps in the soale 
Imt between each ecdst other gradations which are readily appreoiable by 
the eye, and win be for the observer to desoribe. 

Blue and red in like manner will giro pnre violet or reddish-Tiolet^ 
f*»^«^ Tiolety violet pink { or if the Une be in ezoess, we get pnzple, 
daxk^nirple, intense pnrple. 

Bed and yellow in equal proportions give a pure orange, and as the 
led in or e aso s , we have reddish*orange, brownish-<n«nge, orange-brown ; 
or the yellow predominating, we pass to y eUowish-orange or to orange- 
jellow* 

Hitherto we have spoken of pure colours, the secondary ooloors, and 



We assume pnre odours to be the scale of eztreme brightness, such 
Ml are seen in the spectrum. In nature we see olrjeots of different kinds 
in Tsrions degrees of brillianoy or of dullness, and will now turn our 
a tt e n tJo n to a reduced or broken soale of colours, not absolutely pure, 
tat in relation to each other corresponding in principles. 

The blues in them have a very small quanti^ of red or a little of 
yeDow, still the ^e at once recognises them as blues. 

We have familiar instanoes in Lyecma AUtns where the blue partakes 
ef a little red, and in Corydon where the blue is broken with yellow. 

The reds are sometimes broken with blue as in the red spot at the 
aaa) angle of hind-wing of P. ifaekaon, and sometimes with yellow as ill 
Vameaaa UrtiecB, but yet we know them to be reds. 

The yeDows we find shnilarly reduced with blue, as we see in the 
Und-wings of O. Rha/imU, and again in the case of CoUta Sdu§a the 
jciQow is reduced with a small quantity of red. 

The primitive oolonxs may often be bmil Vn '^wnooa «X^m^ ^ftiS\. 
ilDifter rwdooed or hrotken by aniJl qnantitivea fiS ^^^^nzSnoa ^pw^^vc^ 
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Hmm mt9 often fionfllariy ipolmi of m a diogj hhrn or dnH red or a 
7«Uow, and tbe aMae with Uaok and with whito^ oifcon mentjoned aa m 
TQBty black or a diitj white. 

The •eoondaiy ooloony Tiolot, antsgB, graosy iva oftan ahnQariy mora 
or less redoced with ▼ariooa grejrs, and thasa, with the oomfainatioaa 
abore mentioiied, form an iBezhaostibla atoek of browna and of other 
oolonrs of Tarions degrees of briUianoy or of obaoority. 

Medam soieiioe haa ftnmiBhed the painter with a large range of pig<- 
nanta of endless ^variety of briOianpj or of traaapa renqy, and some of 
oiMuntf; and the name of one of the aartlij er dayej snbstanoes haa 
become a Terj AmiliBr exponent of its rather tnrbtd slightly oraiig»- 
hned yellow, so that the word OehrBtnu eaprasiioe azaotly this peontiar 
kind of yellow. 

Bnt in ordOr to define the particular quality of a oertein odour, it is 
necessary to conple a co mpari son with i^ aa for iBBtaiieo, primroae" 
yellow, snlphnr-yellow, citron-yellow, Ac. 

With reds great attention is necessary to express the eiaot kkid of 
red ; this term red wxthont any qnatifioation exprsssea Hbm eolcar thaii 
neither inclines to scarlet <m the one hand, nor to pmk or rose-red on 
ate other, or in other words partekes neither of orange nor of purple. 

One of the most freqaent cdonm to be met wilSt in larra^ xs green, 
bnt to simply say a laorra is green does not oonrey any definite idea of 
its actnal colonr nnless the precise kind or qnality of the green is meii<* 
tioned; and here again the terms mnst be timse that are nnirafBally 
understood. 

** Bottla-green ** ased formeriyio be a fiynffiar expression, bnir it is 
no l^ger so, as we sea bottles of almost enrery description of green. 

'* Fea green '* is another mgne word formerly in nae. 

Grass-green is bettw becanse it caDs ap a pare foil green by our 

association of ideaa with yerdant m e ad ows in their prime, bnt it ia really 

m strictoess somewhat doabtfo} as among the grasses we find Yariona 

greena. 

Some lurvas haif« Bkina that are mottlad or ea m posad of small 

portions of two or three oolonrs ; others are firecUBd, that is to say^ 

sprinkled with some one cdbnr orer a grannd of a different odamr. 
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These may be all obtained im applicatloii to BB WlliIACE* Colchester* 

1870. 

DR. WALLACE, COLCHESTER. CXPIeCTS TO BE ABLE TO SUPPLY 
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tora in ooUeotions or captures. The form for each speoias is so arnuDged 
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teke ita place beaide the greftt deaeriptlTe worka devoted to other flunillM of inaeeta.**— 

London : Jomr Van Yoobst, 1, Paternoster Bow. 



T. COOKE, iattiralH 



Near the British Museum, 

SUPPLIES BNTOMOI-OGISTS WITH BVERY REQUISITE. 
Cataloguet teni on receipt qf two Stamps. 

Cans or Wirb Ring, Nxt, sdcI Stick, 28. Folding Pocket Nkts, 48. 6d« 

Umbrblla Nvts, with case, 78. 6d. Self-acting ditto, 108. 

Tbxjiscopb Pocket Nets, 78. 3-Slide do., 108. 6d. Clap Folding Nbts, IDs. 

Nbt Forceps, Is. 6d. & 28. Sugaring Nets, 48. 6d. Water Nets, 28. 6d. 

®«TtoNG Self-acting Sweeping Nets, lOs. 6d. Pupa Diggers, 2s. Doable do., Ss. 

Corked Pocket Boxes, 6d. & Is. Mahogany ditto, 28. 6d. Zinc ditto. Is. 6d. & 28. 
^OCKKT Larva Boxes, Is., 2s., & Ss. Sugaring Tins, with Brush, 28. 6d. & Ss. 6d. 
KiixiNO AND Relaxing Boxes, Ss. Pocket Killing Boxes, Is. & Is. 6d. 
Improted Pocket Lanterns, 48. Ditto with Drawer for Matches, 58. 
•Bottle op Killing Fluid (Poison), Is. Breeding Cages, 2s. 6d. Double do., 58. 
Corked Store Boxes (best make), 2s. 6d., 4s., Ss., & Ss. 
l>itto ditto. Air-tight, Book Pattern, with Camphor Cells, 8s. 6d., lOs. 6d., & 128. 6d. 

Entomological Pins, every size, Gilt or Plain. Is. per Box. 

Ditto, 3 sizes mixed. Plain, Is. per oz. 
CJoRKED Setting Boards, 14 inches long, 6d. 8d, lOd, Is, Is 2d, Is 4d, & 28 each* 
Setting and Drting Houses, complete, IDs. 6d., 128. 6d., & 15s. 6d. 
^:»1E Entomologist's Store & Setting House, containing every requisite, £Z lOs. 

^^abinetCork, 7x3i inches Is.perdoz. Ditto ditto, best quality, l8.6d.perdoB. 
^^^EBT Cork, any siae to order. Is. 4d. per square ft. Store Boxes any size to order. 

Tin Y-Pikces for Cane Nets, 6d. Brass ditto. Is. > 

CDRCBPS, for removing in8ect8,28. Pocket Lenses, Is. 6d. Chip Boxes, 4 doz. for Is. 
A large assortirent of BRITISH INSECTS always on hand. 
Cabinets in great variety. Entomological Books, 

Doubledat's List, for Labelling Cabinets, 2s. Stainton's List, for ditto. Is. 

Exchange Lists, Id. each. 

THE NEW AMERICAN MOTH TRAP, in two sizes, £l 12s. and £2. 

One Specimen of all the British Bntterflies, inclnding the reputed 
ones, in Mahogany Glazed Case, 30s. 

Male and Female of each in ditto ditto, £3. 

JUl Orders {when accompanied *v a Semiftance) punctually attended to. 
Post Office Orders to he made payable at High Holbom, 



A HIOH-OLAM WSXKLT JOUSNAL OF SHOOnVO, HUHTINO, FISHINO, AND 

nUOTICAL NATOEAL BISTORT. 



LAND AND WATER. 
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^RPE. DECORATED WINDOWS. 8vo, Plates, 21s. ; Text, 10s. 6e?. 

□ELD. HINTS RESPECTING MOTHS AND BUTTERFLIES. 12mo, 
sewed, 3s. 

JBOLD. PARTHENOGENESIS IN MOTHS AND BEES. 8vo, 5s. 

ITH. BRITISH DIATOMACE^. 2 vols, royal 8vo, £2 lis. 

|?nSRBY AND JOHNSON. BRITISH POISONOUS PLANTS. PostSvo, 

9s. Qd. 

. BRITISH WILD FLOWERS. Coloured, 8vo, 



£3 3s. 

WERBY. KEY TO THE NATURAL ORDERS OF BRITISH WILD 

Flowers. 8vo, 7s. 6c?. 

THESAURUS CONCEnTLIORUM. Parts 1-25, Coloured, 



£1 5s. each. 

RATT AND FORBES. TRAVELS IN LYCIA. 2 vols. 8vo, £1 16s. 
RATT. TRAVELS AND RESEARCHES IN CRETE. 2 vols. 8vo, £2, 

ilNTON. MANUAL OF BRITISH BUTTERFLIES AND MOTHS. 

2 vols. 12mo, 10s. 

NATURAL HISTORY OF THE TINEINA. First Series, 



10 vols. 8vo, 12s. 6d. each. 

. TINEINA OF SYRIA AND ASIA MINOR. 8vo, 4s. 



IICKLAND AND MELVILLE. THE DODO AND ITS KINDRED. 
4to, £1 Is. ^ 



